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Abstract 
 
 
Background: The South Florida region is home to over 85,000 Jamaican immigrants. 
Yet, little is known about the dietary intakes and predictors of risk of disease within this 
immigrant group. An assessment of dietary intakes and the development of dietary 
intake methodologies specific to the Jamaican population was important as it permitted 
accurate estimation of the nutrient intakes of this immigrant population whose dietary 
habits are not well documented. In addition, nothing is known about the prevalence of 
risk factors for heart disease or factors influencing risk factors among this immigrant 
group. The purpose of this study was to assess the nutrient intakes of Jamaican 
immigrants, develop a dietary assessment tool for use among Jamaican immigrants, 
determine factors associated with dietary intake pattern, and examine the association 
between acculturation, dietary intake pattern, and risk factors for heart disease. 
Methods: A randomized 2-stage cluster sample design was used to identify Jamaican 
persons 25-64 years old within community organizations and churches in two Florida 
counties. Twenty-four hour recalls were conducted among 45 randomly selected 
persons to estimate nutrient intakes and determine foods for inclusion on a quantitative 
food frequency questionnaire (QFFQ). Ninety-one persons, including the 45 who 
participated in 24-hour dietary recalls, were administered a general health questionnaire 
that assessed acculturation, dietary intake pattern, and the prevalence of risk factors for 
heart disease. Predictors of dietary intake pattern, obesity, physical activity, 
hypertension, and diabetes were examined. Twenty-four hour recalls were analyzed 
using the Nutrient Data System for Research to obtain nutrient content information. Data 
viii 
from the health questionnaire was analyzed using linear, logistic, and mixed models in 
the SAS statistical software package.  
Results: A total of 82 foods were included in the development of the QFFQ. As 
hypothesized, results for dietary intake pattern showed that less acculturated persons 
consumed traditional food more days per week compared to more acculturated persons  
(β=0.03 p<0.05). Other statistically significant predictors of dietary intake pattern 
included educational attainment (β=-0.56), socialization with other Jamaicans ((β=-0.44), 
age of migration to the US (β=0.02), and marital status (β=0.32). Findings for risk factor 
outcomes showed that women were less likely to be obese compared to men (β=-0.83 
p<0.05) and older persons were more likely to be obese (β=0.05 p<0.05). Results for 
hypertension showed that less acculturated persons were more likely to have 
hypertension (β=0.05 p<0.05). Other statistically significant predictors of hypertension 
included educational attainment, obesity, and age. The small sample size precluded 
obtaining results for diabetes and physical activity.  
Conclusion: Study results demonstrated that acculturation is an important predictor of 
both dietary intake pattern and hypertension. These results are important as they can 
help health professionals to understand predictors of risk in this immigrant population. 
These results provided a starting point for understanding the role of acculturation in 
dietary intake pattern and how these factors affected risk for illness in this population. 
Future studies must focus on methods of intervention that consider level of acculturation 
and dietary pattern in reducing risk for heart disease and other chronic illnesses. 
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Chapter 1- Introduction 
 
1.1 Introduction 
 
Numerous studies have documented the association between dietary intakes, 
acculturation, and chronic illnesses 1-10. Therefore, the assessment of diet as a risk 
factor is central to the investigation of the epidemiology of chronic diseases such as 
hypertension, diabetes, and heart disease 11. Today, primary prevention methods for 
chronic diseases focus on modifying diet and other lifestyle factors such as physical 
activity.  Studies have shown increasing prevalence of diet-related disorders such as 
cardiovascular disease, hypertension and diabetes among Blacks in the Caribbean 12-14. 
Changes in lifestyle and availability of western foods (fast food establishments) are 
hypothesized to be associated with sedentarism, increased consumption of fats, and 
refined carbohydrates, which are associated with chronic conditions 15.  
Migrant studies conducted among Caribbean Black immigrants to the United 
Kingdom have shown differences in disease prevalence between Caribbean persons 
who migrated and those still residing in their country of origin. Compared to persons 
originally born in Britain, Caribbean Black immigrants to Britain have also been found to  
have lower risk for chronic disease 16 and mortality from cardiovascular diseases 17. 
Findings from US based studies have also shown that persons still living in the 
Caribbean experienced lower rates of chronic conditions compared to those who 
migrated to the US 14.  
Findings for Caribbean Blacks in the United States show similar results. A US 
study comparing coronary heart disease mortality among US Blacks and Whites and 
Caribbean Blacks showed that Caribbean Blacks experienced lower CHD mortality. 
2 
Despite the increasing prevalence of chronic diseases among Caribbean Black 
populations, this population continues to experience lower coronary heart disease 
mortality compared to US born persons residing in the Northeast and South 17. These 
findings from the UK and US suggest that the chronic disease risk profile of immigrant 
Caribbean Blacks may lie in between that of Caribbean Blacks still residing in their 
country of origin and that of non-Caribbean persons who are native to the new country of 
residence.  
Despite evidence that dietary intakes are a major contributor to chronic diseases 
and factors associated with risk of chronic illness is unknown among many immigrant 
groups, few studies have looked directly at the influence of dietary intake on risk of 
chronic disease among Caribbean Blacks.  No known study has examined nutritional 
intake among Jamaican immigrants to the US. However, studies that have investigated 
dietary intake among immigrant non-Hispanic Blacks (of varied ethnicities) have found 
that they have lower diet-related risk factors compared to US born Blacks and immigrant 
Hispanic Blacks 18.   
The assessment of dietary intakes among immigrant populations would be 
remiss without consideration of the influence of acculturation. There are social, cultural, 
and economic factors that are embodied in the concept of acculturation‘s influence on 
dietary intake pattern and risk for chronic disease. Studies conducted among Hispanic 
immigrants to the US have shown risk factors for heart disease to be higher among 
persons who are more acculturated 18-22. These risk factors include fat and fiber intake, 
smoking, body mass index, waist-to-hip ratio, and blood pressure--all of which have 
been found to be significantly associated with dietary intake 23;24. Other findings 
demonstrated that the prevalence of risk factors such as smoking, hypertension, and 
percentage of energy from fat are higher among immigrants compared to their 
counterparts in their respective countries  of origin 24. These findings were statistically 
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significant and suggest the need for investigating the role of culture and dietary intake in 
the development of risk factors for chronic disease. 
1.2 Purpose of the Study 
 
The purpose of this study was to conduct a cross-sectional examination of the 
relationship between dietary intake, acculturation and risk factors for heart disease 
among Jamaican immigrants.  First, a complete nutrient assessment was conducted in 
this population to determine the nutritional composition of the diet of Jamaican 
immigrants living in South Florida. A comparison was made to the Dietary Reference 
Intakes (DRI) for US adults for nutrients examined in this study.  This study determined 
the role of acculturation and socioeconomic factors in influencing dietary consumption 
pattern. Lastly, this study examined the relationship between acculturation, dietary intake 
pattern, and the prevalence of heart disease risk factors.  Results from this study 
provided useful information for the development of dietary interventions for chronic 
disease prevention among Jamaican immigrants and guidance for future studies of  this 
population.  
1.3 Study Rationale 
 
The South Florida region is home to the second largest Jamaican population 
outside of Jamaica 25.The influx of Jamaican migrants to the South Florida region of the 
United States, evidence that increased time spent in the United States is associated with 
adverse health outcomes, and the high cost of health care all warranted an investigation 
of the health of this population. This study assessed nutrient intakes among Jamaican 
immigrants, a group whose dietary intakes has not been assessed in the US, and 
determined potential risk for chronic disease. The examination of dietary intake pattern 
allowed us to assess differences in nutrient intakes by dietary intake pattern and 
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determine foods and nutrients for dietary intervention and the prevention of heart 
disease. This study examined the role of acculturation in determining pattern of dietary 
intake and attempted to identify socio-demographic factors related to dietary practices as 
they may not be the same as those for Hispanic groups who have been the focus of 
most previous research on dietary intake and acculturation.  Most importantly, this study 
provided data on the dietary intakes of a large immigrant population in the South Florida 
region that has not been previously studied.  A quantitative food frequency questionnaire 
was developed in this study which may be used in future dietary studies conducted in 
this population. Results from this study may also stimulate hypotheses for future studies 
of intake and acculturation among this population. This and future studies may influence 
recommendations and encourage protective dietary practices among high-risk Jamaican 
immigrants.  
1.4 Country Background 
 
Jamaica is a middle-income developing tropical country and the largest English-
speaking country in the Caribbean.  The island is comparable in size to the state of 
Connecticut. The terrain is mostly mountainous and has low lying coastal plains, which 
provide diverse terrain for a variety of crops. Jamaica is populated with an estimated 2.7 
million people 26. The majority of the population is Black (91%) and between the ages of 
15 and 64 (66%) with a median age of 27 27. Another seven percent of the population is 
of mixed origin. Estimated life expectancy in Jamaica is 73 years for men and 77 years 
for women. Jamaica has experienced rapid socio-economic change during the past few 
decades, which resulted in lifestyle changes and diseases that resembled those seen in 
industrialized societies such as the US 12;15;28. Cross-cultural studies showed that 
Caribbean populations, including Jamaicans, have intermediate prevalence of 
hypertension, diabetes, and obesity compared to West Africa and the United States 13;14.  
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Changes in lifestyle and availability of western foods (fast food establishments) in 
Jamaica are found to be associated with sedentarism, increased consumption of fats, 
refined carbohydrates, and calorie dense diets which are associated with several health 
outcomes 15;29. Epidemiological studies have shown high prevalence of non-
communicable diseases such as diabetes, hypertension and cardiovascular diseases 
among persons living in Jamaica compared to a genetically similar population in West 
Africa 12;14;30. Some reasons for the observed increase in prevalence included increased 
life expectancy and changes associated with the epidemiologic transition 12;31.   
1.5 What is a Traditional Jamaican Diet? 
1.5 a. Evolution of Jamaican Diet 
 
The idea of ―Jamaican food‖ has several meanings: 1) food commonly consumed 
by Jamaicans 2) foods associated with the island 3) foods that identify a nationality.32 
The various things that Jamaican food represents stem from the historical context of the 
island.  
Jamaican foods stemmed from many influences. The first people of influence 
were the Arawak Indians, the original inhabitants of Jamaica. They ate foods like 
calaloo, papaya, guava, corn, beans, and potatoes 27. Later influences came from the 
Spanish who invaded Jamaica in the late 1400‘s. The Spanish introduced plants such as 
sugar cane, lemons, limes, and coconut.33 They also imported pigs, goats, and cattle. 
The Spanish brought African slaves to Jamaica. The African slaves brought fruits and 
staples with them such as ackee, okra, peanuts, and beans which are all frequently 
eaten foods today. The British took control of the island from the Spanish in 1655 and 
thereby introduced additions to the existing cuisine of the time. The island had many 
sugar plantations under the British rule. Other influences to the Jamaican cuisine came 
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from Chinese and East Indian persons who came to the island as laborers after the 
eradication of the slave trade.  
The idea to identify ―Jamaican foods‖ began during the era surrounding 
Jamaica‘s independence.32 The impetus for independence began some 25 years before 
independence was achieved in 1962. The political and cultural movement towards 
independence from British rule was accompanied by a desire to establish a unique 
identity for Jamaica that included identifying foods. There was a push in the late 1930‘s 
to develop national character through having pride in the foods that were considered to 
be Jamaican and decrease consumption of imported foods. However, there was no 
formal designation of foods at the time. The increase in tourism to the island during the 
time surrounding independence also contributed to the idea of ―Jamaican foods‖ as 
tourists often showed interest in consuming ―native dishes.‖ It was often a matter of the 
taste of foods that determined which foods that were typically eaten34 (or preference) 
and later considered part of the Jamaican diet.32 
The desire for imported foods by many Jamaicans, however, challenged the 
movement to establish foods that represented a unique identity for the island. Another 
challenge was the realization that most of the dishes or foods that would be considered 
―Jamaican‖ were not indigenous to the island. For example, ackee, a fruit that is part of 
the national dish, is from West Africa. The saltfish that accompanies the ackee stems 
from slavery where cured or salted fish was part of the rations given to slaves along with 
indigenous foods such as yam, coco and other root vegetables.32 Despite this 
realization, Jamaican foods were established based on the unique combinations and 
preparation methods of foods. It did not matter that the dishes represented a 
combination of foods unique to the island and others brought to the island through 
colonization or otherwise. The unique combination of foods in Jamaica was thought to 
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be symbolic of the history of the population and the country‘s motto, ―out of many, one 
people.‖32  
During the 1970‘s there was resurgence in the popularity of imported foods and 
less focus on domestic foods. A declaration was made in the late 1970‘s to show 
preference for local foods. In fact, festivals were held all over the island to encourage 
and support the consumption of local foods (e.g. ackee, breadfruit, fish, yam festivals).32 
While the struggle between local and imported foods continued on the island, there was 
a simultaneous demand for ―Jamaican foods‖ from outsiders and Jamaicans in the 
diaspora that increased the popularity of foods. The interest in imported foods on the 
island, however, gave way to the introduction of foreign foods and food chains that still 
exist today.  
 
The traditional Jamaican diet today continues to consist of foods that were 
introduced centuries ago. The diet has evolved over the years, however, as a result of 
social, political, cultural, and economic influences.32 These factors are intertwined as 
social and political changes influence cultural norms surrounding food and the economy 
thereby influencing the availability of food and cost for individuals. Changes that resulted 
from these factors have influenced changes in what was considered ―traditional‖ over the 
years. For example, during the 1930‘s and 1940‘s foods typically eaten consisted of 
mango, fish, callaloo, yam, potato, rice and peas, stew peas, okra.32 Foods such as milk, 
eggs,grains, meat and fats were not typically consumed as part of the diet. After 
independence (1962), there was an increase in consumption of cereals, sugars, meat, 
dairy, eggs, and fat.   
More recent studies looking at intake of traditional foods showed that people 
reported commonly eating foods such as cho cho, sweet bun, sweet potato, rice and 
peas, cornmeal porridge, yam, plantain, green bananas, avocado, homemade soup, 
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ackee and saltfish, saltfish fritters, pattie, oxtail stew, curried chicken, curried beef, and 
cassava 35.  These foods were considered to be ―traditional‖ Jamaican foods by 
Jamaican immigrants in Britain. Other traditional foods that were not listed by Jamaican 
immigrants in Britain include bammi and breadfruit.  Dietary assessments conducted 
among persons still living in Jamaica showed that many of these foods contribute greatly 
to total energy intake. Therefore, we know that they are commonly consumed.  The 
aforementioned foods comprise most of what was considered to be ―traditional‖ for the 
Jamaican culture. Detailed descriptions of foods can be found in Chapter 3 table 3.2 
1.5 b. Jamaican Foodways 
 
A discussion of the components of a traditional Jamaican diet would be remiss 
without examining theories that attempted to explain the traditional diet and changes in 
the traditional Jamaican diet that occurred following migration. Jamaican foodways, or 
food practices of a people36, are a consequence of historical acts that function as a 
symbol of being Jamaican. There are two main theories on foodways that serve as 
explanations for Jamaican food preferences which define the traditional diet. One theory 
thought to explained preferences was the cultural idealist approach. This approach 
posits that food customs are a result of the historical continuities, expressions of identity, 
or a consequence of taste or chance. 34 Jamaican foodways have been previously 
described in earlier paragraphs describing the link from historical context in which food 
was introduced to the evolution of what became traditional foods. Another applicable 
theory that explained Jamaican foodways is the materialist approach. This theory states 
that environmental, demographic, and political-economic factors influenced foods that 
are produced and consumed by a population.34 The traditional foods eaten in Jamaica 
are heavily influenced by political-economic factors that determine the ability of persons 
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to purchase/afford foods and the availability of foods. High inflation in Jamaica coupled 
with high unemployment make certain foods unaffordable to many people.37;38 On the 
other hand, Jamaicans who have migrated to the US are not affected to the same 
degree as those persons still in Jamaica. Though the recent changes in the US economy 
have increased the price of traditional foods in the US, Jamaican immigrants are still 
better able to purchase foods.  
Though the aforementioned theories explained Jamaican food preference and 
thus ―traditional foods,‖ there are factors that have influenced changes in the traditional 
diet over the past 30 years. An important factor in the changes in the traditional diet is 
acculturation.36  As persons acculturate to a new society, foods that are considered to be 
traditional may change. It may no longer be the same as what was traditional when they 
lived in Jamaica. They may also change the method of preparation for traditional dishes 
making it nutritionally different. Other influencing factors included generational status 
(later generations more likely to alter foods), economics (affordability), having children, 
convenience, and status, which can all contribute to changes in foodways.36 Every 
racial/ethnic group is different and their propensity to hold on to their traditional foodways 
may be a function of many things including societal acceptance of ethnic foods and the 
social climate. This research allowed us to examine traditional foodways of Jamaicans 
living the US.   
1.6 Migration of Caribbean Immigrants to the US 
 
In 1965 the US government expanded immigration quotas to include persons 
from countries in the Caribbean, South America, Central America, and countries further 
east that were previously excluded.  Since then, there has been a continuous influx of 
migrants from these areas. In 1990 the reported top ten countries of origin for 
immigrants to the US were Mexico, Philippines, Vietnam, Dominican Republic, Korea, 
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China, India, the former Soviet Union, and Jamaica.  Today, an estimated 11 percent of 
the US population is foreign born persons 39.  Current population data for 2000 estimates 
9.9 percent of new immigrants originate from the Caribbean 39;40.  The Caribbean‘s close 
proximity to the eastern United States made the states of the eastern seaboard attractive 
locations for migration. States that are especially favored among Caribbean immigrants 
included Florida and New York.  Many Caribbean immigrants also chose these areas of 
the US because of temperate climate (Florida) and academic and/or work opportunities.  
1.7 Study of Acculturation 
 
Acculturation has been defined by Redfield, Linton, and Herskovits (1936) as 
―those phenomena which result when groups of individuals having different cultures 
come into continuous first-hand contact, with subsequent changes in the original culture 
patterns of either or both groups‖ 41.The concept of acculturation began in the early 
1880‘s 42. It was not until 1936 that anthropologists Redfield, Linton, and Herskovits 
formally introduced acculturation as an area of research interest 42;43.   In 1954 the Social 
Science Research Council formulated its own definition of acculturation increasing 
awareness of this area of study to other social scientists in sociology, psychology and 
epidemiology 42.  Each respective discipline has adopted its own conceptualization of 
acculturation over the years 43. For instance, studies of acculturation in epidemiologic 
research focus on health differences between groups, while anthropologic and 
psychological research primarily focuses on the process of acculturation that occurred 
over the lifetime of individuals 44.  Acculturation gained prominence in epidemiology with 
the observance that individuals of foreign ancestry living in the United States had worse 
health outcomes compared to individuals in their country of origin 45;46.  Since then 
acculturation research in epidemiology has concentrated on explaining these observed 
health differentials.  
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1.8 Nutrients Important in the Development of Chronic Diseases 
 
Specific nutrients that were of particular focus in this study were saturated fat, 
vitamins A,C,E, and fiber. These nutrients are well established factors (risk and 
protective) associated with the development of chronic diseases such as hypertension, 
diabetes, and coronary heart disease 2;7;10. Major sources of saturated fat in most diets 
are foods from animals including meats, cheese, whole milk, ice cream and butter 47. 
There are non-animal sources of saturated fat that include coconut and palm oils. The 
latter sources of saturated fat are not typically used in the traditional Jamaican diet or 
more Americanized diets. According to the American Heart Association, daily saturated 
fat intake should be less than 10 percent of total caloric intake.  Fiber is commonly found 
in plants that are eaten for food like fruits, vegetables, grains, and legumes. The 
American Heart Association recommends between 25-30 grams of fiber intake daily.  
Dietary vitamins A, C, and E are antioxidant vitamins that have been promoted as 
preventive nutrients for the development of CHD and other chronic diseases48. These 
nutrients are mostly found in fruits and vegetables. Numerous observational studies 
have shown an inverse association between these nutrients and incident CHD 5;49-51 and 
progression of atherosclerosis 52;53.  The exact method by which these nutrients are 
protective for CHD is not fully known; however in-vitro studies have shown  that these 
antioxidant nutrients alter the oxidative process in the development of atherosclerotic 
plaque 54. These nutrients are discussed in more detail in Chapter 2.  
In addition to the aforementioned nutrients, other macronutrients (protein, fat, 
carbohydrates) and micronutrients (magnesium, potassium, calcium, iron, zinc, etc.) 
were also examined as they are also necessary to assess risk for chronic diseases.   
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1.9 Obesity 
 
Obesity was a major public health concern in many developed countries and was 
rapidly becoming a major problem in middle-income developing countries such as 
Jamaica. Obesity is a disease characterized by an overabundance of body fat 55. This 
condition is closely related to the intake of foods and nutrients. In fact, national data 
suggested that large portions of energy dense foods and increases in portion sizes of 
commonly consumed foods are implicated in the obesity epidemic 56;57. Obesity has 
been shown to be a risk factor for a number of chronic conditions like hypertension, 
hyperlipidemia, diabetes, and coronary heart disease 58-60.  Data from the Behavioral 
Risk Factor Surveillance System showed that the prevalence of obesity in the US 
increased during 1995 and 2005 for all states 61. Results from 2005 data showed that an 
estimated 24 percent of US adults are obese. Other sources showed an increasing trend 
in the age-adjusted prevalence of obesity from 1970 to 2000 56. Ogden et al. (2006) 
found a significant increase in obesity among adult males from 1999 to 2000 and 2003-
2004 (31.1% vs. 33.4%). Results showed no statistically significant increase in the 
prevalence of obesity among adult women in the same time periods (33.4% vs. 33.2%). 
62 A 2011 study found that the prevalence of obesity increased from 11.3 to 33.4 percent 
in men and from 16.6 to 36.5 percent in women between 1971-1975 and 2005-2006.63 
Studies conducted among immigrant populations also document higher 
prevalence of obesity. Research conducted among Mexican Americans and Puerto 
Ricans have shown associations between longer residence in the US and increased 
prevalence of obesity 64-66. At the same time studies have also shown parallel changes in 
dietary intake 67 and differences in intake within immigrant populations at varied stages 
of acculturation 68;69. Given the importance of obesity in the development of many 
chronic conditions, this study examined the association between dietary intake pattern, 
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acculturation and the prevalence of obesity in Jamaican immigrants. Research on 
obesity in immigrant populations is further discussed in Chapter 2.  
1.10 Epidemiology of Diet-United States 
 
Numerous studies have established that diet was a major contributor to the 
nutritional status and health of populations 4;7;9;70;71. Observations in the mid-eighteenth 
century that fruits and vegetables could cure scurvy created an interest in the concept 
that diet may influence the occurrence of disease 72. In the late nineteenth century the 
addition of milk and vegetables to the diet of a group of sailors subsisting on polished 
rice eliminated occurrences of beri-beri 73. Other examples ensued in the following 
decades added more evidence to support the hypothesis that diet influences the 
occurrence of disease. Today, studies are conducted in the US to monitor the dietary 
intake of populations to assess their health and nutritional status.   Dietary data have 
helped in monitoring adherence to dietary guidelines (Table 1.1), prevention planning, 
and health promotion efforts to prevent disease.  
The primary sources of dietary data in the United States were the National Health 
and Nutritional Examination Survey (NHANES), National Food Consumption Survey, 
and the Continuing Survey of Intakes by Individuals. The NHANES was a survey 
designed by the National Center for Health Statistics to assess the health and nutritional 
status of adults and children in the United States. The survey combined personal 
interviews and physical examinations that were used to produce vital and health 
statistics for the nation.  
A major drawback of these national data however, was that they do not permit 
adequate stratification of ethnically diverse groups due to sampling strategies. This 
prevents monitoring of subgroups that may have very different dietary intakes. For 
example, Blacks were classified as ―African American‖ or ―Black‖ preventing assessment 
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of the nutritional status and health of Caribbean subgroups. This was so even though 
studies conducted mostly among Hispanic groups have shown that there was variation 
in dietary intake within racial groups by ethnicity and measures of acculturation. 
Preliminary research that has been conducted among Black immigrants showed that US 
born Blacks had higher mean energy and fat intake compared to Blacks born outside the 
United States 18. Similarly, a 2008 study found increased fruit and vegetable intake in 
neighborhoods with a higher proportion of immigrant women compared to 
neighborhoods with a lower proportion of immigrants.74 Another study had varied 
findings and showed immigrant Blacks men had higher intakes foods associated with 
lower risk of chronic illness and increased consumption of some foods that posed 
greater risk for chronic illness compared to their counterparts in the country of origin.75 
National data over several decades have shown that society has shifted from one 
in which malnutrition was a major concern to concerns today of over-consumption and 
food choices.  Overall, there have been declines in the percent of energy from fat and 
protein in the American diet (Figure 1.1) with a corresponding increase in the age-
adjusted mean energy intake in the past four decades  (Table 1.2) 56;76.   
 
This paradoxical increasing trend in energy intake was due to the increase in 
absolute levels of daily intake.  Between the early seventies and 1999-2000 there have 
been significant decreases in the mean proportion of calories from total fat (36 vs. 33 
percent) and saturated fat (13 to 11 percent), and cholesterol 56;76.  Age-adjusted mean 
daily dietary cholesterol levels for adults 20-74 years decreased from 487 mg to 341 mg 
for men and 242 mg for women. Though national data showed a decrease in the 
proportion of energy from fat and saturated fat, the absolute levels of average daily 
intake have increased. In addition, increases have been observed in the mean 
proportion of calories from carbohydrates (44 to 50 percent) and sodium (2780 mg vs. 
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4127 mg for men 25-74; 1774 mg vs., 3002 mg for women 25-74), while protein has 
remained relatively constant (14 vs. 15 percent). Overall fruit and vegetable intake has 
increased since the seventies. However, intake was still below the recommended daily 
servings. Half the population consumed no fruit on a given day 56. The average intake of 
servings of fruits and vegetables for the population 2 years and older increased from 4.1 
in 1989–91 to 4.7 in 1994–96. An examination of fruit and vegetable intake comparing 
trends between 1988-1994 and 1998-2002 found no difference in intakes and that older 
persons (>40) had higher intakes of fruit and vegetables compared to younger 
persons.77 However, absolute intakes were still below the recommended intakes for the 
vast majority. A more recent study (2011) found substantial increases in energy intake 
across all BMI categories (normal, overweight, and obese persons) between the 
seventies and 2006.63  
Ethnic comparisons of dietary intakes showed that Latino men (6.0 servings) and 
women (4.8 servings) had higher median intake of fruits and vegetables compared to 
other ethnic groups (Table 1.3). Estimated median intake of percentage of energy from 
fat showed that Black men (35 percent) and women (33 percent) had higher median 
intake compared to other ethnic groups (Table 1.3). Comparisons for absolute fiber 
intake showed similar results to fruit and vegetable intake with Latino men (22 g/day) 
and women (17 g/day) having higher median intake of fiber.  
In examining dietary quality among US adults, data from the Continuing Survey 
of Intake of Individuals showed that dietary quality has improved since the 1960‘s 78 but 
failed to show any more improvement in the nineties 56.  Indexes have been developed 
to measure the dietary quality of the US population. One commonly used index is the 
Healthy Eating Index. It has been used as a summary measure of the overall quality of 
an individual‘s diet 79.  The healthy eating index was developed by the U.S. Department 
of Agriculture. It provided a picture of foods people are eating, the amount of variety in 
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the diet and compliance with specific dietary guidelines 80. The index is scored from 0 to 
10 based on the proportion of the recommended number of servings. The Healthy Eating 
Index (HEI) scores from the 1999-2000 NHANES showed that 10 percent of Americans 
had good diets, 74 percent needed improvement, and 16 percent had poor diets 56.  
Mean HEI scores were higher for grains, saturated fat, sodium, and meat intake while 
fruit intake had the lowest mean score (3.8).  Fruit intake was shown as the food group 
in greatest need of improvement. Other findings show that some 24, 28, 17, and 41 
percent of the population met the dietary recommendation for grains, vegetables, fruits, 
and saturated fat respectively 56.  Health Eating Index scores from the 2003-2004 
NHANES were below the maximum possible score for most food groups.81 Dark green 
and orange vegetables, legumes and whole grains were among foods that were 
especially low. Results showed that an increase in dietary quality would require 
increased intakes of fruits, vegetables, whole grains, fat-free or low fat milk and lower 
intakes of calorie dense foods, saturated fats and sodium.  
Racial and ethnic comparisons of dietary quality showed that mean HEI scores 
were higher (better diet) for non-Hispanic Whites than for non-Hispanic Blacks (6.42 vs. 
6.1) 56.  Popkin et al. (1996) used the Dietary Quality Index, a composite of eight 
recommendations regarding the consumption of foods and nutrients from the National 
Academy of Sciences, to compare dietary trends among racial groups. A score of 4 or 
less was considered to represent a healthy diet, 5-9 presented a diet in need of 
improvement, and a score of 10 or more was considered to be a less healthful diet. 
Three time periods were compared from 1965 to 1991. Results showed that dietary 
quality improved between 1965 and 1991 for both Blacks and Whites. A higher 
proportion of Blacks were observed to have better diet scores across each time period 
(1965 vs. 1977-1978 vs. 1989-1991) and in low and medium socio-economic groups. 
Results from NHANES (then call CSFII) showed a slight improvement in dietary quality 
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between 1989-1996 but saw no further improvements thereafter. Further, NHANES 
1999-2000 results showed that Whites have better dietary quality compared to Blacks 
which contrast previous results from prior time periods. This finding contrasts findings for 
the time period 1965-1991 that showed Blacks had a healthier diet compared to Whites.  
1.11 Epidemiology of Diet-Jamaica 
Dietary intakes in Jamaica during the past decade reflected changes associated 
with the epidemiologic and nutritional transitions. This middle-income developing country 
was undergoing changes in population demographics, availability of convenience ―fast‖ 
foods and lifestyles associated with developed countries. Mean energy intakes 
measured by food frequency questionnaire was estimated at 2487 kcal (average of 
energy estimated at time 1 and time 2) among persons 25 years and older.82 Older 
findings showed mean energy intakes ranging from 2,228-3682 kcal for persons aged 
70-74 and 25-29 years old respectively.83 The range for women was lower than that of 
men with mean intakes of 1,844 kcal and 2,936 kcal for women 70-74 and 25-29 
respectively.  Men had higher mean daily energy intake at all age groups compared to 
women. This trend was statistically significant at a p-value of 0.05.  Results showed 
lower prevalence of overweight and a corresponding high prevalence of underweight in 
persons between the ages of 50 and 74 years among women and men (p <.05). The 
prevalence of overweight was between 76 to 43 percent for women and 50 to 12 percent 
for men between the ages of 50-74 years.  Male and female differences were most 
pronounced for mean energy intake and body mass index (BMI). Females had 
significantly higher BMI at all ages compared to males and males have much higher 
prevalence of underweight compared to females.  
Mean daily nutrient intakes estimated by food frequency questionnaire showed 
that Jamaicans on average had lower intake of total fat, saturated fat and higher intake 
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of foods rich in vitamins E and C compared to persons in the United States (Table 1.4). 
Daily intakes of total fat, saturated fat, vitamins C and E were 87.5g, 23.2g, 190.3mg, 
and 6.1 mg respectively. The percentage of energy from macronutrients including 
protein, fat, and carbohydrate was 12.2, 30.2, and 60.2 respectively.  
1.12 Dietary Acculturation 
 
Emigration to a foreign country many times leads to some degree of dietary 
change.  Change can come as a result of decreased availability of traditional foods, busy 
lifestyle, economic barriers, increased availability of convenient foods, advertising, 
education level, interaction with persons in the dominant culture, and circumstances 
surrounding migration 84;85.  This dietary change is termed dietary acculturation, the 
process that occurs when members of a minority group take on the eating patterns of the 
host country 86.  Acculturation has traditionally been viewed as detrimental to health 44;86.  
Past acculturation models assumed that the eating patterns of the country of origin were 
protective for ―western‖ diseases like diabetes, hypertension, and heart disease. 
However, recent findings indicated that adoption of western eating patterns was 
protective of disease among some ethnic groups 87.  Early conceptualizations of dietary 
acculturation did not consider the heterogeneity of immigrant populations in their culture 
and food habits.  Recent studies have examined the nutrient intake of immigrants and 
found varied results for dietary intake and risk for chronic diseases.  
Income, employment outside the home, having young children, and fluency in the 
language of the host country are all factors that resulted in increased exposure to the 
dominant culture, and consequently acculturation 84;85;88.   Models of dietary acculturation 
have also included measures like length of residence in the host country and 
generational status to describe dietary changes associated with migration.   
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1.13 Overview of Study Design 
 
A cross-sectional approach was used to address the presented research 
questions. This study tested the association between dietary intake pattern, 
acculturation, and risk factors for heart disease. This study design was chosen because 
there has been little research conducted among this population in the United States. No 
known study has examined dietary intakes of Jamaican immigrants to the US and few 
have examined the prevalence of chronic diseases and their predictors in this 
population.    
1.14 Data Sources 
 
Data for this study was obtained through primary data collection methods. Survey 
data was collected from Jamaican immigrants living in Palm Beach and Broward 
Counties who agreed to participate in this study. Twenty-four hour dietary recalls were 
conducted with participants to assess their dietary intakes. Participants were asked to 
report all foods eaten in the previous 24-hours. A questionnaire, which included 
demographic and health related questions, was developed and administered to study 
participants. Nutrient information for traditional foods reported by participants were 
obtained from investigators who have conducted dietary research 35with Jamaican 
populations 89 or nutrient data contained in the Nutrition Data System for Research 
(NSDR) .  
1.15 Public Health Importance 
 
An overarching goal of Healthy People 2010 was to eliminate health disparities 
among different segments of the population and to reduce the prevalence of obesity to 
15 percent 90. Differences in dietary intake may help to explain disparities in health 
outcomes such as coronary heart disease, which is the leading cause of death and 
20 
disability in the United States.  Overweight and obesity were major contributors to many 
preventable causes of death like diabetes, hypertension, and heart disease 58;90;91 and 
were directly linked to dietary intake.  In fact, dietary factors are associated with many of 
the ten leading causes of death. Assessing dietary intake will help in understanding the 
role of diet in disease among subgroups not recognized in national studies. Prevention 
and reduction in the proportion of adults who are overweight or obese can reduce the 
incidence of heart disease and related complications in the United States. Further, 403 
billion dollars in health care services, medications, and lost productivity can be saved 92. 
The results of this study contributed to the body of knowledge in preventing heart 
disease by identifying social and cultural factors related to dietary intakes in a Jamaican 
population.  
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Table 1.1. Dietary Recommendations - United States 
 
Source: The Food Guide Pyramid 
 
 
 
 
Food Group/Nutrient Recommended Intake 
1.Grain Group-bread, pasta, oatmeal, 
cereal, ½ should be whole grains 
2. Vegetable Group-greens, peas, 
potatoes, lettuce, broccoli 
3. Fruit Group-cherries, grapes, kiwi, 
nectarine, avocado 
4. Dairy Group-milk, cheese, yogurt  
5. Protein Group-chicken, fish, pork, beef, 
peas, beans 
 
6 to 11 servings 
 
3 to 5 servings 
 
2 to 4 servings 
 
2 to 3 servings 
5 to 7 servings 
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Table 1.2. Mean Energy Intakes in Kilocalories - US Population, 1971 to 2000a 
 
a
One-day intakes. Adapted 
from J Am Dietetic Assoc. 2005; 105:352-63.  
 
Age/sex 
(years) 
NHANES I  
1971–74 
NHANES II  
1976–80 
NHANES III  
1988–94 
NHANES  
1999–2000 
Males     
12-15 2625 2490 2578 2460 
16-19 3010 3048 3097 2932 
20-39 2784 2753 2965 2828 
40-59 2303 2315 2568 2590 
60-74 1918 1906 2105 2123 
20-74
b 
2450 2439 2666 2618 
Females     
12-15 1910 1821 1838 1990 
16-19 1735 1687 1958 1996 
20-39 1652 1643 1958 2028 
40-59 1510 1473 1736 1828 
60-74 1325 1322 1522 1596 
20-74
b 
1542 1522 1798 1877 
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Table 1.3. Dietary Intake* Among Blacks, Whites, and Hispanics, NHIS 2000 
 
Race 
Fruit &  Vegetable 
Servings 
Percent of Energy from 
Fat 
Fiber (g) 
Black Men 5.4 (5.3-5.5) 34.7 (34.5-35.0) 18.5 (18.1-18.9) 
White Men 5.4 (5.3-5.4) 33.9 (33.8-34.0) 18.9 (18.8-19.1) 
Hispanic Men 6.0 (5.9-6.1) 33.7 (33.5-33.9) 22.5 (21.9-23.1) 
Black Women 4.4 (4.3-4.4) 33.5 (33.2-33.7) 13.4 (13.1-13.6) 
White Women 4.5 (4.5-4.6) 32.0 (31.9-32.1) 14..3 (14.1-14.4) 
Hispanic Women 4.8 (4.7-4.9) 32.1 (31.9-32.3) 16.6 (16.3-17.0) 
* estimated median intakes of serving/day NHIS 2000 
 
 
 
24 
Table 1.4. Percent of Calories from Macronutrients - Jamaicans living in Jamaica vs. 
NHANES 1999/2000 
 
 
 FFQ 1 
(N=123) 
Mean % calories 
FFQ2 
(N=123) 
Mean % calories 
NHANES 1999-2000 
(N=8604) 
Mean % calories 
Total Energy (kcal) 
Mean(SD) 
2595 (1055) 2509 (943) 
2618 (males) 
1877 (females) 
Protein,  
(% energy) 
12.2 (2.2) 12.5 (4.5) 14.7 
Saturated Fat,  
(% energy) 
8.0 8.0 11.2 
Fat,  
(% energy)  
30.2 (5.7) 31.4 (11.9) 32.7 
Carbohydrate,  
(% energy) 
60.2 (6.9) 61.5 (20.5) 51.9 
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Figure 1.1. Trends in the Percentage of Energy from Macronutrients, 
 US Adults 20-74 
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Chapter 2-Background and Literature Review 
 
 2.1 History of Diet in Epidemiology 
 
The study of diet has been a formal area of study in epidemiology for more than 
200 years 93.  Interest in this area of study began with observations that diet may play a 
role in the development of disease. Early observations by James Lind were the first to 
stimulate interest in the concept that diet may be related to disease. In 1753 Lind 
discovered that that fresh fruits and vegetables could cure scurvy in one of the earliest 
controlled clinical trials. In the late nineteenth century a Japanese doctor by the name of 
Takaki hypothesized that there was a dietary basis for the development of beri-beri 
among sailors 93. The sailors subsisted on mainly rice; the addition of milk and vegetable 
to their diet cured the disease. More recently, Goldberger (1964) used epidemiologic 
methods to determine the nutritional deficiency associated with pellagra 93.  The field of 
nutritional epidemiology has since addressed the dietary causes of many diseases.2;4;94-
97  
Epidemiological studies of diet have also consisted of the correlation of cross 
cultural studies, looking at the relationship with disease occurrence. Observations and 
studies in the early twentieth century discovered differences in CHD mortality and dietary 
intakes across cultures. In 1916 Dutch physician De Langen published an article on 
Cholesterol Metabolism and Racial Pathology 98. He noted that Dutch immigrants had 
higher levels of cholesterol compared to native Javanese. He hypothesized that these 
differences were due to diet. Ancel Keys in the 1950‘s undertook pilot studies in the US 
and countries in northern and southern Europe which showed that cholesterol levels 
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were high in the US and low in southern Europe and Japan. He also noted large 
differences in the prevalence of CHD and differences in dietary patterns. He and 
colleagues then hypothesized that cross-cultural differences in diet could be associated 
with differences in average population cholesterol levels and populations rates of CHD. 
Keys and colleagues subsequently started the Seven Countries Study in 1958. The 
Seven Counties Study (SCS) was the first study that showed strong relationships 
between eating habits of different populations and long-term incidence of CHD 6;94 and 
establish the diet-disease relationship 3;5;6. Sixteen cohorts of men aged 40-59 
(N=12763) were enrolled between 1958 and 1964. The baseline survey of the SCS was 
carried out between 1958 and 1964.  Surveys on risk factors were updated every 5 to 10 
years. Dietary information was collected on a random sub-sample of the 16 cohorts of 
men.  A 7-day record was used in 14 of the 16 cohorts, a one-day record used for one, 
and a 4-day record used for another. Early reports of this study showed a positive 
association between saturated fat intake of the 16 cohorts and CHD mortality rates. 
Later findings showed that dietary patterns rich in animal foods, except fish, resulted in 
higher CHD death rates (positively associated), while those rich in vegetable food were 
inversely associated with CHD mortality. Population intake of saturated fat was found to 
be strongly associated with 10 and 25-year CHD mortality. Serum cholesterol was also 
significantly associated with CHD mortality but was weaker than saturated fat. Results 
from this study led to the diet-heart hypothesis and stimulated interest in explaining 
cross cultural differences in the occurrence of coronary heart disease among 
populations.  
The Monitoring Trends and Determinants in Cardiovascular Disease (MONICA) 
investigated cross-cultural relations between lifestyle factors (smoking, diet, exercise), 
biological factors (serum cholesterol, blood pressure, and BMI), and coronary heart 
disease 99. Secular changes in risk factors were analyzed in relation to secular trends in 
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CHD. Twenty-one countries were compared. Results showed that serum cholesterol 
explained 35% of variance in population changes in coronary events.  
Another cross-cultural study of mention was the Honolulu Heart Program. This 
was a collaborative effort to document the reported east-to-west gradient of increased 
mortality due to CHD among Japanese men living in Japan, Hawaii, and California.  This 
was a prospective study of 8006 men of Japanese ancestry born between 1900 and 
1919. Initial exam was conducted during the period 1965-1968. Follow up exams were 
done 2 and 6 years after the initial examination. Standardized interviews were used to 
collect demographic, lifestyle, socio-cultural, and medical information in addition to 
examinations.  
There were many studies based on this project. One of the studies was the NI-
HON-SAN Study conducted by Kagan et al. (1974).  The study aimed to determine 
factors responsible for the East-West gradient in CHD mortality among men of Japanese 
decent.  The observed gradient among persons of common ancestry suggested that 
factors other than genetics were at play. The study started in 1965 and included men 
ages 45-69 in Nippon (N=2141), Honolulu (N=8006), and San Francisco (N=1842). 
Annual mortality rates for CHD increased from East to West in these study sites, 
confirming earlier reports 100 of gradients. They believed this gradient was due to the 
gradient in Westernization experienced by migrants as they moved. On the other hand, 
an opposite gradient was observed for strokes, whereas stroke rates decreased from 
Japan, to Honolulu, to California.  
Levels of known or suspected risk factors for CHD were measured to see if the 
risk factor levels reflected CHD mortality rates. Risk factor levels did reflect differences in 
CHD mortality rates. Persons in Japan had lower levels of cholesterol, serum glucose, 
and body weight yet had the higher systolic and diastolic BP compared to California 
(Hawaii had similar BP levels).  
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Data on nutrient intake was addressed by 24-hour recall. There was little 
variation in total daily calories consumed among the three groups. However, Japanese 
men living in HI and CA consumed more protein, total fat, and dietary cholesterol than 
those in Japan. Meanwhile men in Japan consumed more vegetable protein compared 
to the other 2 sites. NI-HON-SAN findings showed that the increased CHD mortality in 
Japanese men in California and Hawaii compared to men in Japan was accompanied by 
parallel increases in levels of known risk factors for CHD, including a diet higher in 
animal fats. Age-adjusted total mortality rates were tracked for participants and non-
participants. This study documented declines in CHD mortality over the 14 year period 
(1969-1983). There were great differences in mortality among participants and non-
participants early in the study, with participants having lower mortality. Eventually the 
two converged to have similar rates.  
2.2 Methods of Dietary Assessment 
There were three dietary assessment methods that were commonly used in 
epidemiologic studies: 24-hour recall, food records, and food frequency methods (FFQ).  
These methods can take on a qualitative or quantitative approach. Quantitative 
approaches included 24-hour recall, food records, food frequency questionnaires, and 
dietary history 101. The 24-hour recall was frequently used to estimate nutrient intakes in 
populations. For instance, a 24-hour recall method was used in many national surveys 
including NHANES and the National Food Consumption Survey. In a 24-hour recall, 
participants were asked to recall all the food and drink they consumed in the past 24 
hours. This method was valid and reliable for the measurement of current intake but was 
weak at estimating usual intake. A major strength of the 24-hour recall was that it does 
not require literacy and has minimal respondent burden (Willet, 1998).  Food records or 
food diaries consisted of a detailed description of food and drink consumed over 3 to 5 
30 
days 101-103.  Food intake was recorded at the time of consumption to minimize recall 
bias.  This method proves strong in that it provided a more accurate description of food 
and drink intake and portion size (weighed food record). However, measurement of 
intake may have been biased by the fact that the respondent is recording intake. This 
method also required more work on the part of the participant as they have to be trained 
in advance on how to keep accurate records. It was also not a good measure for long-
term or past intake.  Both of these methods were based on actual intake 93;104.  Other 
strengths included limited reliability on memory and their ability to accommodate any 
food (open-ended) 104. 
The food frequency method of dietary assessment was an approach that 
measured habitual or long-term intake 93;101.  Participants were asked to respond to 
questions about the frequency of consumption of specified foods over the previous year. 
The underlying principle in this method was that usual intake is a more  important 
exposure for disease outcomes than short-term intake 93. This was especially useful for 
studies looking at diet-disease relationships, as long-term intake was what was usually 
associated with disease outcomes.  The use of a FFQ‘s also permitted  comparison of 
nutrient intakes across cultures, allowed investigators to determine the usual frequency 
of consumption foods in a population. 105 This method of dietary assessment could have 
been used to focus on foods of interest or nutrients of interest in studies examining diet-
disease relationships or to determine foods or nutrients for intervention.93 Food 
frequency questionnaires were widely used as they were low cost and can be 
interviewer administered or self-administered allowing costs to be variable.93;105  
There were many well established FFQ‘s developed for use in specific 
populations.103;106 However, in order to develop a culturally appropriate FFQ that would 
better estimate intakes of culturally diverse populations for which there was little 
information available on dietary intakes, there were 4 steps to consider in the 
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development of an FFQ: 1) Develop food list  2) Determine frequency response section 
3) Determine culturally appropriate portion sizes 4) Acquire nutrient composition 
information from other sources or develop composition information.105 Not all FFQ‘s have 
information on portion size but a more accurate FFQ would have included information on 
portion size of foods eaten. The food list was generated from 24-hour recalls and 
provides detail about the foods that are eaten in a population for inclusion on the FFQ. 
This helped to ensure that foods that were included in an FFQ represented what was 
eaten in that population. The determination of culturally appropriate portion size was vital 
as it will avoid under or overestimating the intakes of culturally diverse populations. 
Information on food composition could have been acquired from tables such as the 
USDA Food Composition Tables or Food Composition Tables for the English Speaking 
Caribbean. However, these tables did not contain foods eaten by culturally diverse 
populations (USDA tables) or were not comprehensive (Caribbean Food Tables). In 
certain cases, investigators may have had to determine the composition of foods through 
obtaining standardized recipes.  
A major strength of this method was its assessment of long-term intake versus 
other methods that capture short-term intake. However, it may have been limited by 
recall of inaccurate frequency and portion size information. This method also required 
more time compared to the 24-hour recall method.    
The goal of many dietary assessment methods was to be able to estimate 
nutrient intakes for persons or populations.  Calculation of total intake of nutrients 
required information on food composition. Information on nutrient composition could 
have been obtained from several sources, including published food composition tables 
or the laboratory analysis of weighed recipes. Food composition tables were typically 
used as they already exist and are frequently updated.   For example, the USDA 
publishes food composition data that is frequently used by researchers. Other uses of 
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dietary data may have included examining foods rather than nutrients.  The primary 
advantage of using foods was that results can be directly related to dietary 
recommendations, and using foods provides a means to explore associations with 
disease risk 93.  Results from studies on foods were more practical as people eat foods 
not nutrients. The optimal approach for the assessment of foods and nutrients is to use 
both. They both had their place in making a case for causality in examining diet-disease 
associations. Findings that certain nutrients were associated with disease risk could 
have been strengthened by also showing similar associations with foods containing 
those nutrients.  
Dietary assessment involved a set of complex tasks that take much knowledge 
and skill. The complexity of assessing dietary intake among populations was often 
under-estimated by researchers. Assessment methods were such that bias can be 
introduced through faulty development of questionnaires, inaccurate perceptions of 
dietary intake questions, and interviewer bias from the investigator or study personnel.  
Caution should be taken in undertaking any of these assessment methods. 
2.3 History of Acculturation Studies in Epidemiology  
The study of acculturation in epidemiology gained prominence after seminal 
articles by Henry and Cassel 46 and Marmot and Syme 45 were published. The 
observation that CHD rates varied across cultures sparked an interest in the role of 
culture in determining dietary intake and disease occurrence.  These seminal articles 
sparked the beginning of the study of acculturation in the field of epidemiology.  Henry 
and Cassel sought to show that psychosocial factors were the primary element in the 
development of essential hypertension. In this study, the authors compared traditional 
risk factors (i.e. diet and exercise) associated with the development of hypertension 
among populations in different geographic regions and cultural backgrounds. The 
33 
authors showed that among groups with the same level of salt intake, located in different 
regions with different cultural backgrounds, there were differences in hypertension. Even 
at the same levels of risk factors, there were differences in the prevalence of 
hypertension across geographic location and culture. The same findings were observed 
in animal studies lending credence to their support of psychosocial factors.  
Marmot & Syme 45 conducted a cross-sectional study of acculturation and 
development of cardiovascular disease in Japanese-Americans. Given the positive 
gradient observed from Japan, to Hawaii, to California the authors wanted to elucidate 
aspects of Japanese culture that is protective for CVD.  Three acculturation indices were 
used in this study: culture of upbringing, cultural assimilation (degree of giving up cultural 
forms of speaking or practices), and social assimilation (leaving culture for work, 
professional help, social relationships).  Authors in this study found that the relationship 
between culture of upbringing and prevalence of CVD persisted even after controlling for 
established coronary risk factors (smoking, diet, serum cholesterol, blood pressure, and 
relative weight).  Cultural assimilation did not show the same strong relationship with 
CHD as culture of upbringing. The addition of social assimilation to culture of upbringing 
showed an even stronger association with CHD prevalence. The authors concluded that 
the acculturation CHD relationship was specific to culture of upbringing and social 
assimilation. Lower prevalence of CVD among Japanese living in was supported  by an 
earlier hypothesis by Matsumoto 107 that community strength, group cohesion, and social 
stability are stress-reducing aspects of Japanese culture that may play a role in 
protecting them from CHD. It may have been these characteristics that led to the 
observed lower prevalence of CVD. Analysis of dietary data based on type of food eaten 
in the past 24 hours showed that preference for Japanese foods was associated with a 
decreased percent of calories from fat compared to western preference. There were 
drawbacks to this study however. Marmot and Syme 45 had a 66% response rate and 
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findings were based on 24 hour recalls. No direct measures of acculturation were used 
by either set of authors. Henry & Cassel 46 and Marmot & Syme 45 used proxy measures 
of acculturation. 
A study by Reed et al. 71 examined acculturation and coronary heart disease 
among Japanese in Hawaii between the years 1971-1979. This study was based on 
data from the Honolulu Heart Program. Reed et al. 71 used acculturation indices that 
included culture of upbringing, social assimilation, cultural assimilation, and total 
acculturation (sum of the aforementioned plus birthplace, current religion, frequency of 
attending Japanese celebrations). Reed et al. 71 found that standard risk factors were 
associated with CHD incidence. Total acculturation score and social assimilation were 
positively related to prevalence of CHD and myocardial infarction with Western people 
having higher rates.  None of the acculturation indices were related to incidence CHD. 
When only non-fatal incidence was included, total acculturation was related to total CHD. 
These studies have contributed greatly to what is known today about the 
acculturation and cardiovascular disease. Cross-cultural studies broke ground for other 
individual level studies of the risk factors identified in the cross-cultural studies like diet, 
exercise, BMI, and hypertension. These studies gave support to hypotheses of the time 
about the causes of CVD.  There is a need for cross-cultural studies today to examine 
the role of acculturation in diet and disease. This is especially in regard to Black 
immigrants as they have not been the focus of acculturation studies. Past studies 
identified factors that may have taken years to identify within a population. New studies 
will allow us to see if the risk factors are still the same across countries and cultures and 
will allow us to determine risk and protective factors specific to Jamaican populations.  
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2.4 Conceptualization of Acculturation 
The conceptualization of acculturation was problematic in epidemiological 
research. Acculturation has been conceptualized as both a structure and a process 44;86.  
The process concept required longitudinal assessment of immigrant populations, which 
was time consuming and expensive. The wide variation across ethnic groups in key 
factors of the acculturation process can further complicate studies.  However, this was 
the strongest method in trying to understand the influence of acculturation on disease 
and to make a direct causal association.  This process perspective has been defined as 
both linear and interactive. Older models tended to view acculturation as linear; 
however, newer models favored dynamic models of acculturation with bi-directional 
movement between stages or dimensions 86. In this model, cultural orientation was 
determined by one of four acculturation groups:  1) integration: persons maintained 
attitudes and behavior from their original culture and adopted attitudes and behaviors 
from the new culture  2) assimilation: persons adopted the attitude and behaviors of the 
dominant culture without maintaining that from their own culture  3) separation: persons 
failed to engage in the culture of the new society and relied on maintaining their own 
culture  and 4) marginalization: persons failed to maintain their own ethnic attitudes and 
beliefs or that of the dominant culture.108;109 The problem with conceptualizing 
acculturation using this model and assigning persons to one of the four groups was that 
it does not capture the dynamic nature of this phenomenon. Acculturation was a process 
that occurs over time and a given person could go through many different stages or 
groups during the process. Studies of acculturation and its relation to health outcomes 
may have been obscured by not being able to accurately measure the process of 
acculturation and results would have been dependent on the timing of the assessment. 
Though this bi-directional model acknowledges that cultural change occurs with persons 
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from the dominant and new culture, there was no description in the acculturation 
literature of what characteristics represented the ―host‖ culture, characteristics 
(attitudinal or behavioral) of the immigrant cultures, and what adapting the ―host‖ culture 
might have entailed 110. This model also fails to capture movement from one group to the 
next. For example, immigrants living in an area where the immigrant population is small 
may have a high rate of acculturation that occurs quickly. Years later, an increase in that 
ethnic group may lead persons to revert back to their cultural beliefs, values, attitudes, 
and foods. The bi-directional model of acculturation advanced the measurement of this 
phenomenon; however, it lacked the ability to accurately measure acculturation.    
The structural conceptualization of acculturation defined acculturation by 
language use, length of residence, place of birth, and generation 42;44;110;111.  
Acculturation scales have been developed using a combination of these and other 
measures 110.  No known study to date has conceptualized acculturation as a process 
rather than a structure.  However, most have recognized the shortcomings of their 
method of conceptualization.  
The acculturation as a structure perspective has been favored because of the 
convenience of cross-sectional design, it allowed comparison of change across groups 
(minority group change to adopt culture of majority group) and allowed extrapolation to 
individuals from group experience 44. This perspective had several shortcomings. The 
first was the use of single measures of acculturation. These single measures were not 
comprehensive enough to capture all facets of acculturation.  Second, this perspective 
assumed acculturation to be linear rather than interactive and that the measure at the 
individual level was the same at the group level 86.  The most important pitfall was that 
this perspective ignored socio-economic factors (change in wealth, education, income, 
social support, access to goods and services) that influenced the rate at which change 
occurs if it did indeed occur.  Despite these weaknesses, the use of acculturation as a 
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structure was still important in looking at the relationship between acculturation and 
health outcomes in groups 44.   
2.5 Dietary Findings Associated with Measures of Acculturation  
A comprehensive review of articles on acculturation and dietary intake was 
conducted to identify the main contributors to dietary intake.  The search was limited to 
articles published from 1993 to the present with a few important historical studies dating 
further.  Articles were reviewed to assess different measures of acculturation and main 
findings on determinants of dietary intake and change.  All the studies reviewed used a 
cross-sectional design. The measures of acculturation most used in the literature were 
length of residence, generation, country of birth, and language use.  
 Length of residence has been found to have a positive relationship with dietary 
acculturation and a number of chronic disease outcomes.  Most research studies have 
found that the longer immigrants lived in the host country, the more their eating patterns 
mirrored that of the host population 64;112-114.  This was true across all ethnic groups.  
Immigrants living in a host country less than five years were found to have 25 to 61 
percent lower odds of being overweight compared to persons born in the host country 64.   
Results also showed that the odds of being overweight were higher among persons 
residing in the country for a longer length of time (0.39 vs.0.75). These findings were 
statistically significant. However, this was not found to be true in all ethnic groups. After 
adjustment for socio-demographic and lifestyle factors, length of time was not longer 
statistically significant, suggesting a role in these factors in the acculturative process. 
Chavez et al. 112 looked at the relationship between dietary factors and stage of 
migration among Mexican and Puerto Rican immigrants. He found that Mexican 
immigrants to have had higher body mass index despite their shorter residence in 
America compared to Puerto Rican immigrants.  Similarly, longer duration of residence 
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was found to be negatively associated with consumption of fresh fruits and vegetables 
and vitamin-A rich foods (beta coefficient=.108 p<.05 and .231 p<.01 respectively) 112.  
A study comparing Peruvians living in Peru and those living in California found 
that Peruvians with the lowest levels of acculturation had shorter duration of residence in 
California compared to those with high levels of acculturation 113.  Duration of residence 
in the United States was also found to be significantly associated with chronic diseases 
such as diabetes and coronary artery disease 114. Longer duration of residence in the 
United States was associated with higher body mass index and dietary changes that 
mirror eating patterns of the host population 65.  Investigators found that mean BMI Age 
at arrival (an indication of length of residence) in the United States has also been 
associated with consumption of foods with persons arriving at younger ages more likely 
to consume American foods 85.  These findings were consistent with early acculturation 
studies that found an association between length of residence and dietary and chronic 
disease outcomes.  Despite the consistency in these associations, these associations 
were no longer significant after adjusting for demographic, lifestyle, and morbidity factors 
64.   This illustrated the inadequacy of a single static measure of acculturation and that 
this measure of acculturation may function differently in different populations.  
Studies using country of birth to measure dietary acculturation have more varied 
findings compared to length of residence.  The variation in research findings reflected 
the heterogeneity of the countries of origin being studied.  Findings among populations 
have had mixed results regarding diet and risk factors for chronic disease.  Sundquist 
and Winkleby 22 found that place of birth was significantly related to waist circumference 
among 1387 Mexican-American men and women.  Data from the third NHANES were 
used for this study.  Results showed that Mexican-born persons had the smallest waist 
circumference, followed by U.S. borne English speakers.  Spanish-speaking Mexicans 
born in the U.S. had the highest waist circumference. In contrast, Himmelgreen et al. 65 
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found the highest body mass index (another measure of adiposity) among women in the 
U.S. who had better English fluency.  However, differences in these findings may have 
been reflected in differences inherent in the two measures of adiposity.   
Another study that compared nutrient intakes among persons born in Western 
Samoa and American Samoa found significant differences in nutrient intake.  American 
Samoans had higher protein, cholesterol, and sodium intake compared to western 
Samoans.  In the same way, Koreans living in Korea had significantly different intake of 
nutrients compared to Koreans-Americans with Korean-Americans having more health 
intakes 87.  A similar pattern was observed among Mexican and Cuban Americans (those 
born in the U.S.) where they had lower fat intake compared to Mexican and Cuban born 
adolescents 115.   
Pomerleau, Ostbye, and Bright-See 116 also used place of birth as a measure of 
acculturation to compare dietary intakes among immigrants and non-immigrants.   They 
used data from the 1990 Ontario Health survey to identify groups with inadequate dietary 
intake.  Dietary intakes from 22 different immigrant populations were compared with that 
for Canadians.   Consistent with other research findings115, Pomerleau et al. 116 observed 
large variations in nutrient intake based on country of birth.  Some immigrant populations 
had detrimental intakes of fat and cholesterol while others had intakes similar to the 
Canadian daily recommended values.  Some immigrant populations had healthier or 
worse dietary profiles compared to Canadians, depending on the country of origin. This 
indicated caution in interpreting results from studies that did not consider the influence of 
country of origin.  Close to the dietary findings, a study in the European Union found 
differences in cardiovascular risk depending on country of origin 117.   
In examining language use (English and Spanish proficiency) and country of birth 
simultaneously, studies have found higher body mass index among U.S. born Spanish 
speakers compared to Mexican-American who spoke mainly English 22.   Meanwhile, 
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other studies suggested language as an important indicator of acculturation only for 
foreign-born persons 65.  In a study looking at the association of language use and body 
mass index, results were only significant for foreign-born women 65.  Other studies using 
language use as their single measure of acculturation found that the most acculturation 
groups (measured by language use) consumed mostly American foods and spoke 
English as well as Americans 85.  Language use was also a good indicator of the type of 
societal interactions persons have and also has been shown to influence dietary patterns 
20;45.  Burmudez, Falcon, and Tucker 19 constructed an acculturation score based on 
language use and found that populations with greater English use had nutrient intakes 
similar to the dominant culture compared to population with less English use.  Some 
nutrient intakes were detrimental while others were beneficial to health.  
The use of acculturation scales and indexes were considerably more 
comprehensive in measuring acculturation. Some scales have been developed using a 
combination two or more of the aforementioned single measures of acculturation.  
Validation studies of these scales were validated against single-item measured instead 
of an established standard.  Therefore, conclusions could not be made with assurance 
about their validity.  Scales that have been developed specifically for dietary 
acculturation have utilized more non-traditional characteristics associated with 
acculturation such as writing, ethnic interaction, media preferences, and food 
preferences 86.  The more comprehensive nature of these scales decreased the 
likelihood to misclassify a person‘s level of acculturation.  However, their methods of 
validation and the absence of other factors in the process of acculturation still make 
them sub-optimal for capturing all dimensions of acculturation 86.  In addition many of 
these scales have not been validated for use in many populations; therefore, their uses 
are limited.  
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2.6 Acculturation, Dietary Intake, and Chronic Disease 
Many studies have demonstrated that consumption of a more traditional diet is 
associated with a healthier dietary profile 118-121.  This has been demonstrated among 
few populations including Pima Indians, Brazilians, Greeks, and Spanish. Most studies 
of dietary intake showed a decrease in the quality of diet among those who shifted away 
from traditional foods; however, some studies did show improvement in dietary quality 87. 
This shift from eating traditional foods, or foods native to a person‘s country of origin, 
was usually a result of acculturation after migration or increased western influence in the 
country of origin.  The literature on acculturation and dietary intake was mainly based on 
studies conducted among Hispanic populations. However, studies comparing traditional 
and less traditional diets have been conducted in diverse populations, though they are 
few. The cultural diversity among Hispanic populations has resulted in varied findings of 
acculturation and dietary intake or dietary change.  Some studies showed improvement 
in dietary quality while others showed an increase in foods and nutrients high in 
saturated fats, sugars, and low in fiber. Studies have used measures such as language 
use, place of birth, and length of residence (or generation) to measure changes in 
traditional diets associated with acculturation.  As previously discussed, there was no 
agreement on the most appropriate way to measure acculturation levels.   
Therefore, the proxies and scales for measuring acculturation varied greatly in 
the type and amount of information required.  Some of the methods used included food 
frequency questionnaires, diet diaries, 24-hour dietary recalls or questionnaires that 
measured consumption of specific nutrients to identify eating patterns that are protective 
to health 86.  In the following paragraphs we will discuss nutrient intake in the context of 
risk factors for chronic disease.  Foods and nutrients found to be optimal for the 
prevention of chronic diseases were discussed.   
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2.6 a. Fat/Saturated Fat /Oil Intake 
 
Numerous studies have documented the effect of fat, specifically dietary fatty 
acids (saturated, polyunsaturated, monounsaturated fats), on serum cholesterol and 
coronary heart disease 6;96;98;122. Excessive intake of saturated fatty acids has been 
shown to elevate total and low-density lipoprotein (bad cholesterol), cholesterol levels, 
and increase risk for coronary heart disease. The dietary recommendation for saturated 
and total fat is less than 10 percent of calories per day (20 g) and less than 30 percent of 
calories per day (65 g) respectively.  A review of the acculturation literature showed 
varied results among different populations for fat and saturated fat intake. Some 
populations have increased intake of saturated fat with higher levels of acculturation 
while others had lower intake. Studies that measured specific nutrient intakes, such as 
fat, utilized food frequency questionnaires (FFQ) and 24-hour recall methods.  Overall, 
results for fat intake varied depending on the ethnic population being studied. 
Early Evidence 1980’s to 1993 
Early studies of dietary change among migrant populations included many 
studies on Hispanic migrants to the United States (Mexican, Cuban, and Puerto Rican 
immigrants). One study looking at dietary change among adult Mexican women 
documented changes in consumption of basic/common and new foods 88. Mothers were 
asked how their diet had changed since moving to the United States. Migrants and non-
migrants were categorized based on the frequency visits to Mexico. Migrants were 
defined as those who were in the United States for work and would return to Mexico 
while non-migrants were Mexicans living in the United States who visited Mexico less 
often. Results showed that immigrant women reported no increase in the consumption of 
foods high in saturated fat such as beef, pork, milk, cheese, and eggs. Meanwhile, non-
migrants reported increased consumption of foods that are high in saturated fat (beef, 
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pork, milk, cheese).  There was a statistically significant difference in the overall mean 
change in consumption of basic foods (beef, pork, milk, eggs, oil, cheese, & poultry) and 
new foods (processed foods) between migrants (4.4) and non-migrants (7.5).   
A similar study comparing dietary patterns between Puerto Ricans living in 
Bronx, NY and those living in Puerto Rico found that more acculturated women (those 
living in the Bronx) had higher intake of fat compared to women living in Puerto Rico 67. 
The sample base for the South Bronx was taken from households participating in the 
Expanded Food and Nutrition Education Program while households in Puerto Rico were 
identified through medical records and those participating in the Women‘s and Infants 
Program (WIC).  Women were asked to complete a questionnaire and 24-hour recall 
during an in-home interview by a nutritionist. The total sample consisted of 526 
households consisting of 2,434 persons. Most head of households reported their 
occupation as housewife. Results for dietary data showed that women in the Bronx had 
at least a 25 percent higher frequency of consumption of foods high in saturated fat such 
as beef and eggs. Other findings have shown a 21 percent difference in fat and oil intake 
between women in the Bronx and those in Puerto Rico with those in the Bronx having 
higher intakes. Though these findings supported previous findings, caution should be 
taken in interpreting results due to differential methods in which samples were identified. 
There may have been socio-demographic differences between the samples that may 
account for the difference in fat intake observed. Further, results could only be 
generalized to other low-income Puerto Rican populations.  
Another early study by Romero-Gwynn et al. 123 investigated the degree of 
retention or abandonment of traditional foods among women 19-44 years from Mexico. 
Acculturation was measured by generation status. Investigators compared traditional 
food intakes among 165 women born and reared in Mexico and 101 women of Mexican 
descent born in the United States.  Food intake was examined retrospectively and 
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currently for women born in Mexico. Results showed a decrease in consumption of 
traditional foods heavy in fat. Foods found to decrease in consumption after migration 
included Mexican pork sausage, lard, diary cream, refried beans and chorizo. For 
example, results showed a 38 and 21 percent decrease in lard and chorizo intake after 
migration. However, some positive aspects of the traditional diet were abandoned along 
with traditional foods heavy in fat and saturated fat. Future studies by the same 
investigators found similar results among El Salvadorians 69. Investigators found that 
among Mexican and El Salvadorians there was an observed decrease in the use of lard 
in cooking when comparing residents in the country of origin and those who migrated to 
the US.  Foods with high fat content found to have decreased in consumption after 
migration included dairy cream, refried beans, and pork rinds. These studies were 
unique from others in this literature in that they assessed dietary intake pre-migration. 
Although this method involved recall bias, it was still a strong method of assessing 
change in diet without conducting costly prospective studies. A big weakness of this 
study was the lack of discussion about how the sample was obtained and information on 
time since migration or length of residence in the United States. Despite these 
weaknesses, this study provided valuable information that may shape future studies.  
Evidence from the 1994-1999 
A later study by Chavez et al. 112 found differences between Mexican and Puerto 
Rican women with regards to fat/oil intake. Mean food frequency scores for fat/oil intakes 
were lower for persons born in Mexico compared to those born in Puerto Rico.  This may 
have been explained by the fact that on average Mexican immigrants had been in the 
United States for a shorter length of time compared to those born in Puerto Rico (9.4 vs. 
14.4 years).  No statistically significant differences in food frequency scores for fat intake 
were observed between the foreign-born groups and US born Puerto Ricans. Findings 
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did not show statistically significant differences in mean frequency of fat/oil intake by 
length of US residence (p=.379).   Logistic modeling results did, however, show a 
statistically significant relationship between frequency score of fat/oil intake and ethnicity 
(beta=.192 p<.05) while length of residence showed no significance.  Caution should be 
taken in interpreting these results as they were based on a convenience sample and 
small numbers (N=112). There may be differences in persons who chose to participate 
compared to those who did not, resulting in biased findings and insufficient power to 
detect differences. Further, participants were recruited from low-income clinics; 
therefore, results can only be extended to other low-income individuals. Other results 
have shown differences in dietary intake by social class status 112. We may expect 
different findings among persons of higher social class. A strong aspect of this study was 
the use of the food frequency methodology for assessing usual dietary intake. Separate 
food frequencies were used for Mexicans and Puerto Ricans (to account for language 
and food differences). Foods were then categorized into one of nine major food groups 
and scored. This method allowed for differences in food intake yet made the two groups 
comparable through grouping of foods. The assessment of convenience and processed 
foods and patterns of eating away from home was another strength of this study; these 
factors were incorporated in the food frequency questionnaire.   
A Canadian study found similar results to those of Chavez et al. 112 for fat intake 
among immigrant groups. Pomerleau et al. 116 examined dietary intake of immigrants 
and non-immigrants who participated in the Ontario Health Study. Dietary intakes (over a 
4 month period) were assessed using a food frequency questionnaire. Place of 
birth/ethnicity was used as a proxy variable for acculturation. Other variables included 
potential confounding variables including age, gender, area of residence, household 
income, and rural/urban residence.  Anthropometric and lifestyle variables included body 
mass index, self-reported height and weight, and physical activity. Intake of fat was 
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compared to the current Canadian dietary recommendations. Unadjusted results showed 
that in general immigrants consumed less fat and cholesterol than did non-immigrants 
though there was large variations by country of birth. Higher proportions of immigrants 
met the recommendation for fat intake than did non-immigrants. Unadjusted results 
showed that Jamaican immigrants to Canada consumed 33 percent of daily energy from 
fat (recommended is < 30%).  Adjusted results showed that immigrants had a -2.628 
(p<.0001) difference in percentage of energy from fat compared to Canadians. Adjusted 
results for Jamaican immigrants showed a -4.36 (CI= -7.0 to -1.7) difference in 
percentage of energy from fat consumed compared to Canadians.  Results also showed 
Jamaican immigrants had 73 percent lower odds of consuming greater than 30 percent 
of calories from fat compared to Canadians.  
Several aspects of this study contributed to its methodological strength. First, the 
use of data from the Ontario Health Study made results nationally representative and 
incorporated immigrants from various countries. Further, the high response rate (77.2 
percent) increased the representativeness of the study population and decreased the 
chance for participation bias. To increase the validity of the dietary measure, the 
investigators validated the food frequency against a 4-day weighted food record in a 
random sample of Canadians that were not included in the final study. The two methods 
gave similar results indicating good measurement on the part of the food frequency 
questionnaire.  An allowance was also made for food preparation methods and potential 
seasonal effects on the food frequency questionnaire. The adjustment for confounding 
variables was another positive aspect of the study. Though place of birth was used as 
the main exposure, the authors also included ethnicity as a covariate to adjust for 
heterogeneity in birth place. Many studies in this literature simply calculated means and 
did not account for possible confounders. The most unique part of this study, however, 
was the stratification of and diversity of immigrant groups. Many studies grouped 
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immigrants as one not recognizing the diversity in culture and dietary intakes.  A major 
weakness of this study was the validation of the food frequency in the general Canadian 
population. No immigrant groups were specifically targeted for validation. Therefore, we 
could not have been sure if this food frequency is a valid tool among the immigrant 
groups. It may have excluded foods typically eaten among some groups, resulting in 
possible under-reporting among immigrant groups.  
In contrast to previous findings, a study conducted among Samoans found 
opposite results. Study results showed that American Samoans (more acculturated 
group) had lower fat intake compared to Western Samoans (low acculturated group) 124.  
On the other hand, American Samoans had higher intake of protein, sodium, and 
cholesterol. These findings were not surprising, given the heavier reliance on processed 
foods in more westernized cultures. Results from a population study of adolescents were 
consistent with these findings showing that US born adolescents were more likely to 
consume low-fat foods compared to Mexican and Cuban born adolescents 115.  
Lee et al. 85 examined dietary practices among Koreans using a FFQ to assess 
dietary consumption by meal type (consumption of American, common, or Korean foods) 
and dietary quality.  Results showed that more acculturated individuals (acculturated 
cluster) preferred American foods for breakfast and lunch compared to the traditional 
and bicultural clusters.  Consumption of Korean foods for dinner was similar among 
three acculturation clusters.  No real differences in the amount of fat intake were 
observed among the three acculturation groups.  
Recent Evidence 2000+ 
Using a different measure of acculturation, Burmudez, Falcon, and Tucker 19 
examined macronutrient intakes in an elderly Hispanic population in Massachusetts.  
They were compared to non-Hispanic Whites residing in the same neighborhood.  
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Acculturation was measured using the Cuellar scale, which is based on language for 
speaking, reading, and writing. Overall, Hispanics were found to have lower mean 
intakes of saturated fat compared to non-Hispanic Whites. Specifically, Puerto Rican and 
Other Hispanic males (mostly South and Central American) had statistically significant 
(p<.01) lower mean intakes of saturated fat compared to non-Hispanic White males 
(19.1g & 20.2 g. vs. 24.3g). Similar results were observed for women.   The percentage 
of energy consumed from saturated fat showed a statistically significant trend across 
Hispanic subgroups and non-Hispanic Whites males with the Hispanic subgroups 
consuming a lower percentage energy from saturated fat (P=.001).  Results for women 
showed a statistically significant trend that mirrored results for males.   
Jonnalagadda & Diwan 125 examined nutrient intake among first generation Asian 
Indian immigrants to the United States. The investigators measured acculturation using 
length of residence to examine nutrient intakes of Asian Indian immigrants to the US. 
Results among Asian Indians were similar to those found among Hispanic immigrants to 
the United States. Based on length of residence in the US (<10 years vs. >10 years), 
significant differences (p<.05) in mean percentage of energy from fat were observed 
among recent immigrants and long-time immigrants.  Among men differences were 39% 
vs. 32 % and 38% vs. 32% for women. Additionally, regression results showed that 
length of residence was a significant predictor of percent of energy from fat for men. On 
the other hand, the same was not found true for women.  Educational level was a better 
predictor of percent of energy from fat for women.  
 A more recent study conducted among a Mexican population found contrasting 
results to other studies conducted among this population. Data for this study was 
obtained from the Celebrating Health! Community Intervention Trial in Washington State. 
A total of 1,795 randomly sampled households were interviewed. Neuhouser, 
Thompson, Coronado, & Solomon 21 used the Fat-Related Diet Habits questionnaire to 
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assess fat intake of Hispanic and non-Hispanic residents. A four-item acculturation scale 
that included questions about language, self-identity, and birthplace was used to 
measure acculturation among respondents. Results showed no statistically significant 
differences in fat intake between high-acculturated individuals and low-acculturated 
individuals (adjusted mean fat-related diet score 2.5 vs. 2.5).  In contrast to other 
findings on saturated fat, a study conducted among Polish immigrants showed a 
statistically significant association between increased intake of saturated fat and less 
acculturated women(p=.05) 126. Results showed that women who migrated in earlier 
periods had lower dietary intake of saturated fat compared to women who migrated 
recently.   
A cross-sectional study by Stang, Zephier, Story, et al. 127 examined saturated fat 
intake among American Indians residing in Arizona, North Dakota, South Dakota, and 
Oklahoma in the Strong Heart Dietary Study. The purpose of this study was to examine 
intakes of dietary nutrients that contribute to cardiovascular disease risk 127. A randomly 
selected sub-sample of participants 45-74 years from the Strong Heart Study was 
selected to participate in the Strong Dietary Heart Study resulting in a 96 percent 
participation rate (N=3,482). Nutrient intakes were estimated by single interviewer 
administered 24-hour recall. Food models typically consumed by American Indians and 
measurement tools were used ensure accuracy of the dietary data being collected.  
Investigators also implemented other steps to assure the completeness of the data with 
monitoring of interviews with a quality checklist at hand that included probing of dietary 
assessment, food preparation methods, and portion size estimation. This decreased the 
likelihood of measurement error associated with dietary intake. Further, only nutrients 
with reliable data on food composition tables were examined.  Results showed that the 
daily mean percent of energy from saturated fat was higher than recommended (12 & 13 
vs. 10 percent) among men and women (22 vs. 10 percent). In comparing total fat intake 
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among this population and NHANES data, American Indians had similar daily mean 
percent of energy from total fat, though both were above the recommended percent of 
calories (34 to 36 percent of calories vs. recommended 30 percent).   This was one of 
the stronger studies found in the literature. First, Stang et al. used random sampling 
which was not done in many studies looking at acculturation and diet. The rigor in the 
dietary assessment, standardization/training of interviewers, attention to 
misclassification, and decreasing measurement error were some of the strengths of this 
study. A weakness of this study was the use of a single 24-hour dietary recall to estimate 
usual intake. Though 24-hour recalls were more accurate in assessing intake compared 
to other dietary methods (i.e. food frequency), a single recall was not sufficient in 
estimating usual intake (Willet, 1998). Having several 24-hour recalls would have proven 
stronger for this study.    
2.6 b. Fiber Intake  
Dietary fiber was a broad term that describes the part of plant foods that the body 
cannot digest 128. It was found in mainly fruits, vegetables, whole grains, legumes, nuts, 
and seeds. Empirical evidence suggested suboptimal intake of dietary fiber is inversely 
associated with coronary heart disease 10;129;130 and that a diet rich in fiber may reduce 
the incidence of risk factors for heart disease when combined with an active lifestyle 128. 
Though some findings were not statistically significant, researchers still suggested that 
low dietary intake of fiber contributed to coronary heart disease through its effect on total 
and LDL cholesterol concentrations 97, lowering high blood pressure, and preventing 
obesity 128. In 1997 the Food and Drug administration authorized an interim health claim 
related to the association of fiber and cardiovascular diseases. Further, in May 2006 the 
FDA adopted a final rule on the health claim based on the association of fiber and 
cardiovascular disease.  A Harvard study of male health professionals found that men 
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with the lowest fiber intake had a 40 percent increased relative risk of myocardial 
infarction compared with higher intake of fiber 130. However, these findings were not 
statistically significant. Similarly, findings from the Nurses Health Study found 31 percent 
decreased risk of coronary heart disease among women with extreme fiber intake 
compared to those with lower intake.  Though the exact mechanism of fibers influence 
on cardiovascular diseases was not known, a host of studies have documented 
decreased risk of cardiovascular diseases associated with fiber intake. The American 
Heart Association recommendation for fiber intake was between 25 and 30 grams per 
day and 55-60 percent of energy from complex carbohydrates, a rich source of fiber 131.  
Few studies have directly examined the relationship between acculturation and 
fiber intake. However, studies have included other measures that reflect fiber intake, 
such as fruits and vegetables.  Overall, studies looking at the relationship between 
acculturation and fiber have had varied findings. Some studies have shown that 
increased length of time is negatively associated with consumption of fiber or high fiber 
containing foods 19;112.  These findings were observed among Mexican and Korean 
populations.  Other studies found similar results using multidimensional acculturation 
scales 21;85.  On the other hand, other studies have found that length of residence, 
birthplace, and immigrant status (measures of acculturation) are not significant 
predictors of fiber intake 116;124;125.    
Empirical Evidence 
A study of dietary intake conducted in Ontario, Canada, investigated the 
relationship between place of birth and fiber intake 116. Findings showed that fiber 
intakes and the likelihood of consuming less than 3 grams/MJ of fiber was not 
significantly associated with place of birth. Both immigrants and persons born in Canada 
had similar intakes of dietary fiber. Results   suggested that immigrants may have 
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adopted the low-fiber foods of the Canadian culture. In contrast, a study conducted 
among Hispanics in the CSFII survey found that Spanish speakers (measure of 
acculturation) consumed 3.4 more grams of fiber per day compared to non-Hispanic 
Whites 68. However, Spanish speakers still fell short of the FDA recommended standard 
of 25 grams per day and the AHA recommendation of 25 to 30 grams/day. Limitations in 
the measurement of acculturation and diet in these studies cautioned interpretation of 
results. First, the study by Pomerleau et al. 116 used place of birth to measure 
acculturation and examine its relationship with fiber intake. This measure of acculturation 
did not recognize the heterogeneity that may exist within each country. There were likely 
different eating patterns among persons from different regions of the same country. 
Using place of birth as the measure of association may have masked differences in fiber 
intake among individuals from the same country.  Second, the food frequency 
questionnaire used to assess diet was not validated in specific immigrant groups. There 
were likely differences in fiber rich foods that are eaten by Canadians and immigrant 
groups that the food frequency was not able to measure.  The major limitation in the 
study by Aldrich and Variyam 68 was the use of having an interview conducted in 
Spanish language as a proxy for acculturation.  Persons were categorized as less 
acculturation if they interviewed in English. Several limitations were inherent in this 
method. First, there were likely dietary differences among Spanish speakers since their 
reasons for interviewing in Spanish may vary. For instance, someone may have been in 
the United States for 20 years and prefer to speak Spanish but had dietary patterns that 
more resemble persons born in the United States. There were also likely variations in 
age among the Spanish speakers that would influence intake of fiber-rich foods. These 
results may also have been confounded by socio-economic status as the Spanish 
speakers were more disadvantaged compared to English speakers and non-Hispanic 
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Whites. Another limitation was the grouping of Hispanics who most likely represent 
different, countries, ethnicities, and culture.  
A 2000 study looking at the effects of acculturation on diets of Hispanics 
compared Hispanic and non-Hispanic White elders living in the same community. Data 
was used from the Massachusetts Hispanic Elders Study conducted between 1993 and 
1997. The sample consisted of 779 Hispanics and 251 non-Hispanic Whites who were 
selected based on a 2-stage clustering design. Dietary assessment was conducted 
using a 24-hour recall and acculturation was measured using a modified version of the 
Cuellar scale. The modified scale was based on use of English, Spanish, and Spanish or 
English for reading and writing. Findings were similar to the study conducted by Aldrich 
and Variyam 68. A comparison of fiber intake among males showed statistically 
significant differences in mean intake of fiber among other Hispanics and non-Hispanic 
White elders (21.3 g vs. 17.5 g p<.05).  There were no statistically significant differences 
in mean fiber intake for Puerto Rican or Dominican males compared to non-Hispanic 
White males. The range for fiber intake was 16.8 for Puerto Ricans and 21.3 for other 
Hispanic males, who consisted mostly of persons from South America. Results for 
complex carbohydrate intake, a major source of fiber, also showed statistically significant 
differences across the ethnicity (F=20.8 P<.001).  Persons of Hispanic decent (Puerto 
Rican, Dominican, & other Hispanic) had statistically significant higher mean intake of 
fiber compared to non-Hispanic Whites. The percent of energy from complex 
carbohydrates was lowest for non-Hispanic Whites (27%) and highest among 
Dominicans (41%).  Findings for women were similar to those for men. Statistically 
significant differences were observed for mean intake of complex carbohydrates among 
the Hispanic subgroups versus non-Hispanic White women (Hispanic subgroups range 
124-131 g vs. 104 g non-Hispanic Whites). Fiber intake showed no significant pairwise 
comparisons, but the trend was statistically significant (F=4.34 P=.005).  Similar to 
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findings for males, Dominican women had the highest percentage of energy from 
complex carbohydrates (39%), and non-Hispanic White women had the lowest (29.1%).   
Results also showed that less acculturated Hispanics consumed a statistically 
significant higher percentage of energy from complex carbohydrates compared to less 
acculturated Hispanics and to non-Hispanic Whites.   In addition, more acculturated 
Hispanics also consumed more fiber compared to non-Hispanic Whites (p<=.05).  In 
comparing major food sources of energy, results showed that the diet of the Hispanic 
group resembled the macronutrient profile of non-Hispanic Whites than did the diet of 
more recent arrivals 19.  Results of this study illustrated the heterogeneity of different 
Hispanic sub-groups that are usually combined in studies of acculturation and the 
changes in diet that occurred with increased length of residence in the United States. A 
major positive aspect of this study was the comparison of Hispanic and non-Hispanic 
persons exposed to the same environment. This allowed for control of factors that can 
influence diet such as availability of ethnic foods, ethnic food stores, and social contacts.  
They were also able to assess differences in macronutrient intake by national origin. A 
major weakness, however, was the cross-sectional design, which cannot assess actual 
dietary change, and the use of a single-day dietary assessment which was inferior in 
trying to estimate usual intake.  
Findings in the literature among other ethnic groups have found contrasting 
results for fiber intake. For instance, a study of nutrient intake among Gujarati Asian 
Indian immigrants found higher intakes of total dietary fiber compared to studies 
conducted among US born and other ethnic groups. The study sample consisted of 
Gujarati Asian Indian immigrants over 45 years of age living in Atlanta, Georgia and 
Detroit, Michigan.  Data from a single dietary recall showed that Asian Indian males and 
females reported intakes of 29 and 26 grams per day of fiber 125.  Examination of the 
effect education and fiber intake showed significant (p<.05) differences (23 vs. 32 g/day) 
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between males with medium and high education groups and significant (p<.05) 
differences (21 vs. 29 g/day) between low and high educated women. In examining 
acculturation, length of residence in the United States was not found to be a significant 
predictor of fiber intake.  
These findings were different from those found in other immigrant groups; 
however, differences in study methodology may account for discrepancies. For instance, 
the sampling strategy for this study was purposive and non-random. Therefore, the 
sample and results may not have truly represented Gujarati Asian Indian immigrants to 
the United States.  Further, there may have been misclassification of dietary data since 
interviews were via telephone interviews without food models and other dietary aids.   
Another study conducted by Dunham, Czysczon, Chavez, Piorkowksi, & Persky 
126 also found contrasting results for fiber intake.  Dunham et al. 126 examined dietary 
intake among women of Polish decent. Investigators used country of birth and period of 
migration as proxy measures for acculturation.  Dietary data were collected using a 
modified NCI Health Habits and History Questionnaire. Findings showed that women 
born in Poland had significantly higher intake of fiber compared to women of Polish 
decent born in the United States (8 vs. 7 grams p=.0005). Further findings also showed 
a statistically significant negative trend of increasing fiber intake with shorter period since 
migration (P<.0001).  The weaknesses of this study mirrored those of the study by 
Jonnalagadda & Diwan 125. First, these findings could not be generalized to other women 
of Polish decent due to non-random nature in which the sample was recruited. Further, 
the response rate was lower than that of other studies (44%), and a validation study of 
the food frequency questionnaire was not performed. There may have been differences 
in dietary intake among those who chose not to participate in this study. A temporal bias 
may have also existed in these studies as we do not know if changes were made in diet 
among women who migrated in earlier periods due to chronic conditions. Dietary intake 
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may have changed for some women in response to chronic disease. Despite these 
weaknesses, studies like this continued to provide useful information on diet to prevent 
and provide interventions for chronic disease.   
Findings on acculturation and dietary intake among Black populations are few; 
findings that exist have shown results for fiber intake consistent with the majority of the 
literature.  A study based on NHANES III data showed that Black immigrant groups have 
higher intake of fiber compared to Blacks born in the United States (16.6g & 18g 
vs.13.9g) 18.  However, we could not have known how differences in geographic and 
urban residence among the groups may account for differences in fiber intake. There 
were likely differences in eating habits geographically that may explain the differences in 
the mean fiber intake presented.   
The inconsistencies noted in the literature may be due to differences in the way 
acculturation was conceptualized and measured. As illustrated here, researchers used a 
variety of measures to approximate acculturation, and therefore, observe different 
results.   In regards to specific nutrient intakes, the inconsistencies were more visible 
especially when considering specific ethnic populations. However, we had to keep in 
mind that most of the inconsistencies are across ethnic groups, which may just have 
reflected differences in the underlying cultures.  Measurement issues may also have 
been more or less sensitive depending on the ethnic population being studied.  One way 
to overcome these obstacles was to standardize the way we measure acculturation 
among ethnic groups finding the measures that best represent the acculturative process 
for each group. As it stands today, current measures assume we know what questions to 
ask in trying to measure acculturation. A good way of developing new measures was to 
study the original culture.  Only then will we better understand the process of 
acculturation and be able to better detect determinants in studies, especially in 
longitudinal studies. 
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must also keep in mind that these finding did not establish causation of dietary change. 
They simply presented associations that exist between factors that work dynamically in 
the process of acculturation. We must also keep in mind that the relationship between 
acculturation and dietary change or health outcomes was not on a single continuum.  
Rather, dietary change may also have been a result of the advent of some disease 
outcome.  Prospective studies were needed to elucidate causal pathways. 
2.6c. Vitamin A, C, E 
 
Vitamins A, C, and E are antioxidant nutrients that are commonly found in fruits 
and vegetables. Antioxidants protect cells from free radicals which are potentially 
damaging and protect the body through various other mechanisms from developing 
chronic diseases 132. For example, antioxidant vitamins are thought to mediate the 
oxidative process that leads to plaque build-up in arteries 54;132. The recommended daily 
allowance for adults for vitamin A is 900 and 700 micrograms for men and non-pregnant 
women respectively 133;134. 
Vitamin A can be found in foods that come from both animals and plants. The 
compound in vitamin A that is thought to have antioxidant properties are those that come 
from plant sources, namely beta-carotene. Common plant food sources of vitamin A 
include cantaloupe, carrots, kale, and spinach. Vitamin C is another antioxidant nutrient 
that also protects molecules in the body from free radical damage 132;135 and interrupts 
the oxidative process that leads to plaque formation 54;136. This vitamin is effective in 
small amounts and even has the ability to regenerate other antioxidants 137. Vitamin C is 
commonly found in fruits such as oranges, apples, grapefruit, peaches, okra, cabbage, 
and green peas 134;136 ).  The recommended daily allowance for vitamin C for adult men 
and women is 90 and 75 milligrams.  
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Vitamin E is a fat-soluble antioxidant vitamin that is thought to be beneficial to 
health similarly to vitamins A and C.  Vitamin E exists in 8 different forms and is known 
to be most beneficial to the human body as alpha-tocopherol 134;135. It is this compound 
that has shown to have antioxidant properties (office of dietary supplements). Sources of 
dietary vitamin E include vegetable oil, nuts, green leafy vegetables, and mango 134-136. 
As illustrated above, the primary sources of antioxidant nutrients is from fruits and 
vegetables. It is for this reason that many health officials and organizations have 
recommended intake of fruits and vegetables for the prevention of many chronic 
diseases especially coronary heart disease. Observational studies have shown a 
beneficial impact of vitamin E on incident heart disease. 138  
Studies have shown beneficial effects of fruit and vegetable intake (sources of 
antioxidant nutrients) and risk of coronary heart disease (CHD), particularly green leafy 
vegetables and vitamin-C rich fruits and vegetables. Though not all research findings 
were statistically significant, there was compelling evidence of the effect of fruits and 
vegetables on risk for CHD. Numerous prospective cohort studies have shown a 
significant inverse association between consumption of fruits and vegetables and risk of 
CHD.5 Relative risks for incidence of CHD in large studies ranged between .55 and .85 
for the highest and lowest consumption groups.  The majority of these findings were 
statistically significant.  Similarly, a Harvard study of both men and women found that 
those who ate eight or more servings of fruit and vegetables per day had a 20 percent 
lower risk of heart disease compared to those who ate lower than three.128 Study results 
also showed that fruit and vegetable intake by as little as one serving per day can have 
an impact on CHD. The exact mechanism through which fruits and vegetables reduce 
the risks of CHD is not known. However, it is thought that nutrients such as fiber, 
potassium, and folate in fruits and vegetables work to reduce the risk of clots, control 
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blood pressure, and lower levels of homocysteine (an independent risk factor for CVD in 
observational studies). 
2.7 Obesity  
 
In addition to changes in dietary intake, evidence has shown that duration of 
residence in United States and generation are significantly associated with increased 
prevalence of overweight and obesity among immigrant populations, particularly 
Hispanic populations 20;66;139.  Similar findings have been shown among immigrants to 
Canada with immigrant women less likely to be overweight upon arrival and the ensuing 
increase  in the prevalence of overweight similar to that of Canadian-born women 140.  
Obesity was of particular concern due to its established association with risk for many 
chronic diseases including hypertension, diabetes, and coronary heart disease. The 
increased prevalence observed among immigrant populations are thought to be mainly a 
result of nutritional changes leading to an increase in the prevalence of obesity among 
immigrants 24;113. Evidence has shown that families do try to maintain traditional diets, 
but factors associated with limited income, limited time to prepare foods, and food 
advertising lead to changes in diet (reliance on convenience and easy to prepare foods) 
that are conducive to weight gain 20;35;65.  
Evidence has shown that immigrants who maintain a traditional diet are less 
likely to be overweight or obese compared to those who do not 35. This is especially true 
of traditional diets that are high in fruit and vegetable intake and low in saturated fats. A 
comparison conducted among a Black Caribbean population, most of whom were 
Jamaican, showed that persons who consumed a less traditional diet had higher mean 
BMI compared to those who consumed a traditional diet.  This was true for both men 
and women. Studies examining the Mediterranean Diet found associations similar to 
those in studies of the Caribbean Diet. The Mediterranean Diet is rich in cereals, fruits, 
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vegetables, legumes, whole grains, fish, low fat dairy, and high in monounsaturated fats 
6;141. Investigators conducted a cross-sectional study with over 3,000 randomly selected 
men and women 118. Anthropometric indices were measured and participants were given 
a food frequency questionnaire to assess their adherence to the Mediterranean Diet. 
Results showed an inverse association between diet score (measure of adherence to 
the Mediterranean Diet) and body mass index (p<.001) and waist-to-hip ratio (p<.001) 
after adjusting for sex and age. Greater adherence to the Mediterranean Diet was 
associated with 59 percent lower odds of having central obesity compared to persons 
who did not follow the diet closely after adjustment for age, sex, physical activity and 
other socio-demographic variables. Other studies looking at the effect of this prudent diet 
have found similar and conflicting results to the aforementioned study.  
Schroder, Marrugat, Vila, Covas, & Elousa 119 conducted a cross-sectional 
examination of the relationship between obesity and adherence to the Mediterranean 
Diet among a Spanish population. The final sample consisted of over 3000 men and 
women. A dietary assessment was conducted using a validated food frequency 
questionnaire. Information on demographic and socio-economic variables was also 
collected. Adherence to the diet was measured using a score that was calculated based 
on the tertile distribution of consumption of certain foods.  Results showed statistically 
significant positive trends in intakes of fruits, vegetables, and whole grains among 
persons in the lowest to highest quartile of Mediterranean diet score. An opposite trend 
was observed for meat consumption with those with lowest diet scores having the 
highest meat consumption. Results have also shown that adherence to the 
Mediterranean Diet was associated with a lower prevalence of obesity among men and 
women. This finding was statistically significant for men and women even after 
adjustment for energy, age, smoking, alcohol, and education.  
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A prospective study conducted in Greece found opposite results. Trichopoulou et 
al. 141 conducted a population-based prospective study of 23,000 men and women that 
utilized a food frequency questionnaire and anthropometric measures. Investigators 
found that after controlling for energy intake, physical activity, and socio-economic 
status, the Mediterranean Diet was no longer associated with obesity. Explanations for 
the inconsistent findings presented by the author include failure of previous studies 119 to 
include intake of lipids in their diet score and the adjustment for energy intake may have 
taken away the association between the Mediterranean diet score and obesity given that 
it is positively correlated with energy. Another possible explanation was that dietary 
patterns may have changed in previous studies due to the presence of some chronic 
condition.  
Studies examining other traditional or prudent dietary patterns showed results 
similar to those of Schroeder et al. 119, Panagiotakos et al. 118, and Sharma et al. 16. A 
comparison of a traditional diet, which mainly relied on rice and beans, a western diet 
characterized by higher fat intake and added sugars, and a mixed diet was conducted 
among sample in Brazil. The investigators found that a traditional diet was associated 
with a lower risk of obesity adjusting for dieting, age, physical activity, and occupation 
121. Similarly, Williams et al. 120 examined the influence of dietary preference among 
Pima Indians. The study consisted of 165 participants who complete a 24-hour recall 
and food frequency questionnaire and physical examination. Participants self-identified 
their dietary pattern preference as Anglo, Mixed, or Indian. Participants were followed for 
ten years and were given examinations during the follow-up period. Baseline results 
showed that persons who consumed an Indian diet had lower mean body mass index 
compared to persons who ate the Anglo or mixed diet. Findings for body mass index at 
follow-up mirrored those at baseline. The main differences between these three diets 
were total caloric intake (Indian had highest) and in the amount of complex 
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carbohydrates, and fiber. The Indian diet had the highest amount of these nutrients. The 
proportion of total calories from complex carbohydrates and vegetable proteins was 
higher among those consuming an Indian diet (p<.05). 
While many physical factors and environmental were linked to overweight and 
obesity, the influence of social factors such as culture should not ignored. According to 
Garine and Pollack cited in the article by Khan et al. 139, culture was one of the most 
prominent influences on obesity today.  Cultural beliefs and values associated with body 
image and food have been found to play an important role in determining body weight 
139.  Culture ultimately operates through behavioral and psychosocial mechanisms to 
impact food intake and body weight.  Though the association between acculturation and 
obesity will not be directly examined, it will be considered in the examination of dietary 
pattern and obesity.  
2.8 Nutrient Intakes in Caribbean Immigrants to the UK 
The dietary intake of Caribbean immigrants has not been well documented. A 
review of the literature on dietary intake among Caribbean immigrants found a few 
studies conducted in the United Kingdom. Studies from the late nineties show that the 
average Afro-Caribbean diet falls within national (UK) recommendations for fat intake 
and saturated fat intake 16;35.  A comparison of Caribbean born and British born persons 
showed that Caribbean men and women had lower percentage of energy from fat, 
saturated fat, and lower fiber intake 16;35;142.  An interesting paradox, however, was the 
fact that Afro-Caribbean persons have higher mean BMI compared to British born 
persons despite the qualitatively better diet of Caribbean persons (26.6 vs. 25.5). 
Caribbean-born persons were also more likely to belong to households that earn less 
than 10,000 pounds yet are more likely to purchase Caribbean foods which were more 
expensive. Persons who consumed a more traditional diet (consuming traditional foods 
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=> 5X per/wk) did have lower  mean BMI compared to persons consuming less 
traditional diets given the same amount of years living in the UK.  Those who reported 
eating a traditional diet were typically older and had lower household income compared 
to those consuming a more Western diet. Findings were similar for men and women. 
Foods chosen by the traditional group included cassava, yam, green bananas, saltfish 
and ackee, and rice and peas. In examining other foods, results also showed that 
significantly more fruit (an additional 84 g/day) and green vegetables (an additional 26 
g/day) were consumed by Caribbean-born compared with British-born groups 35.  
Differences were not seen between the traditional and less traditional groups with regard 
to intake of these foods. Differences in BMI between British-born and Caribbean-born 
individuals may likely have been due to differences in age and physical activity given 
that the British-born group was on average 20 years younger.  Dietary assessments 
were also conducted using two different measures. Therefore, the groups may not be 
directly comparable.   
Another cross-sectional study compared nutrient intakes of Pakistani, European, 
and Afro-Caribbean persons in Britain.  All three ethnic groups were of similar age with 
Afro-Caribbean‘s having a mean of 30 years living in Britain.  Results showed that Afro-
Caribbean men had lower mean BMI and WHR compared to European and Pakistani 
immigrants. Results for women showed that Caribbean women had higher BMI 
compared to Europeans and lower than Pakistani women. Nutrition results showed that 
lamb, rice, bread and chicken dishes were important sources of energy for Caribbean 
and Pakistani persons. These findings corresponded with documented lower incidence 
and prevalence of CHD among Caribbean persons compared to British born and other 
immigrants to the UK.  Findings for men correspond with other studies among this group 
143.  The CHD mortality rate for Caribbean persons has remained consistently 50 percent 
lower than national rates for British born men; rates for women have been some 67-75 
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percent of national rates. Coronary heart disease mortality in Jamaica was still less than 
half that of Caribbean born people in the UK indicating that risk factors for CHD may 
have been acquired since migration 16;35.   
2.9 Social Predictors of Dietary Intake 
Multiple factors have been implicated in facilitating food choices and dietary 
acculturation. Qualitative research has shown that unavailability of traditional foods, 
expensive cultural foods, and the availability convenience were the most commonly cited 
reasons for dietary change 85;86.  However, the factor most strongly associated with 
dietary change was convenience. Studies have cited that preparation of traditional 
breakfast was considered too time consuming and the preparation ease of ready to eat 
cereals made them appealing 84;85.  Further, meal preparation and purchasing power 
were related to consumption of American foods 85. Previous studies have also shown 
that younger persons wre more likely to take on mainstream eating patterns compared to 
older persons 85.  Younger immigrants were shown to have more social participation in 
mainstream society while older immigrants typically had limited contact with the 
mainstream society.  Consequently, older persons were more likely to maintain their 
traditional eating habits.  Residence in high crime areas has also been cited as a 
determinant of lack of acculturation as immigrants may be hesitant to interact with the 
dominant culture 115.  Studies have also shown that level of education influences dietary 
acculturation 84;125.  Persons with higher levels of education were less likely to live in 
ethnic enclaves, less likely to be linguistically isolated, and therefore, more likely to 
interact with the dominant culture and acculturate with more speed and facility 84;115.   
Inclusion of socio-demographic and lifestyle variables attenuated the association 
between single measures of acculturation and health outcomes 115. This indicated that 
these factors may play a bigger role in dietary acculturation than uni-dimensional 
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measures of acculturation. Few studies collected information on structural or contextual 
factors that may be associated with the acculturation process.  
2.10 Gaps in the Literature 
The first major gap of mention was the paucity of literature on the dietary intakes 
of Jamaican immigrants or Black Caribbean immigrants in the United States.  There was 
literature that shows deterioration in the quality of dietary intakes and increased BMI with 
increased duration of residence in the United States among other ethnic groups. We did 
not know if the same was true of immigrant groups besides those of Hispanic origin, who 
have been the most studied group. Conducting studies among other immigrant groups 
has important implications for prevention and intervention efforts to reduce the incidence 
of chronic diseases such as diabetes and hypertensive-related disorders.  A second gap 
in the literature was the paucity of information on acculturation and its effect on risk for 
chronic disease among Caribbean Blacks. To date there has been one study that has 
examined the association between acculturation and chronic disease among Caribbean 
Black immigrants to the United States 17.  Similarly, no known study has examined 
dietary intake risks or obesity among Jamaican or Caribbean immigrants to the US, 
though diet is central to the prevention of many chronic diseases.  
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Chapter 3-Study Methodology 
 
 
3.1 Purpose of Study  
 
The purpose of this study was to conduct a cross-sectional examination of 
dietary intakes of Jamaican immigrants and to determine the association between 
dietary intake pattern, acculturation, and risk factors for heart disease. Specifically, this 
study described the macronutrient and micronutrient intakes of Jamaican immigrants, 
compared nutrient intakes to dietary reference intakes, and described the relationship 
between acculturation, pattern of dietary intake, and the prevalence of risk factors for 
heart disease.    
3.2 Conceptual Model 
 
Figure 3.1 shows the hypothesized relationship between pattern of dietary intake 
and selected risk factors for heart disease.  A comparison was conducted between 
persons who reported intake of a traditional Jamaican diet and a less traditional 
Jamaican diet to determine the dietary intake pattern that is most associated with the 
selected risks for heart disease.  The model illustrated the comparison of both dietary 
patterns and the hypothesized relationship between intake of a less traditional Jamaican 
diet and high energy intake, lower fiber intake, high saturated fat intake, and a high 
prevalence of obesity, diabetes, hypertension, and physical inactivity. The traditional 
Jamaican diet was hypothesized to be associated with lower intake of these nutrients 
and prevalence of obesity due to its high content of fruits and vegetables and 
67 
unprocessed foods. The aforementioned dietary outcomes were all established risk 
factors for the development of chronic conditions including heart disease.  
The model used in this research also incorporated factors found to influence an 
individual‘s level of acculturation and subsequent pattern of dietary intake. The first half 
of figure 3.1 illustrates some of the factors that are central in determining one‘s level of 
acculturation and the hypothesized association between acculturation and pattern of 
dietary intake. Education, income, time available for food preparation, children being 
present in the home, residence in an ethnic enclave, interaction with persons within 
one‘s own ethnic group, and the availability of ethnic foods are all factors that have been 
found to influence a person‘s level of acculturation.85;86;115 These variables are potential 
confounders and mediators of the relationship between acculturation and pattern of 
dietary intake. Two variables, residence in an ethnic enclave and interaction with 
persons from the same culture, could have also been influenced by level of 
acculturation.  However, the focus of these variables in this study was their role as 
predictors of dietary intake pattern which has been demonstrated in prior literature. 
Studies have shown that high education and income result in increased exposure to the 
dominant culture which may facilitate a faster rate of acculturation 86;115 thereby 
influencing dietary intake patterns. Factors not presented in Figure 3.1 that are 
associated with acculturation after migration include pre-migration income, wealth, 
education, access to goods and services, age, gender, and exposure to Western foods. 
The migration experience influences factors associated with life in the host country. 
Factors such as age at migration and circumstances surrounding migration (legal vs. 
illegal immigration) set the platform for the type of life experience in the host country.  
These factors also affect socio-economic position in the new country, area of residence, 
family life, and societal interactions, which in turn determine one‘s way of life.2;4;86;94-97;125  
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The new culture or way of life, in the host country usually involved more time 
away from home compared to life in the country of origin 115. This may be especially true 
for women.  The busy nature of a Western capitalist society, such as the United States, 
resulted in more women in the workplace leaving less time for preparation of traditional 
foods for example.  This, in turn, influenced the diet of families towards more 
westernized or new foods.  The increased need for convenient foods, coupled with the 
unavailability of traditional foods resulted in dietary change 65.   
3.3 Specific Aims 
 
The overarching goal of this research was to understand the dietary intakes of an 
immigrant Jamaican population and the factors associated with risk factors for heart 
disease. The specific aims of the study were as follows:  
 To assess the nutrient profile of Jamaican immigrants living in 
South Florida 
 To determine predictors of dietary intake pattern among Jamaican 
immigrants living in South Florida  
 To examine social, economic, and cultural factors that are 
associated with prevalence of risk factors for heart disease 
3.4  Research Questions and Hypotheses 
 
The research questions and hypotheses addressed in this study focus were 
developed based on the goals and specific aims of the study. The following paragraphs 
describe the questions and hypotheses that provided the guiding framework for this 
research. 
Research Question 1.0: What is the nutrient composition of the diet of Jamaican 
immigrants living in South Florida? 
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RQ1 Hypothesis 1: The macronutrient and micronutrient intake of 
Jamaicans living in South Florida is within 10 percent of the 
Dietary Reference Intakes (DRI) for US adults 
RQ1 Hypothesis 2: Nutrients associated with heart disease that 
need to be targeted for intervention among Jamaican immigrants 
are saturated fat, fiber, and vitamins A, C, and E 
Research Question 2.0: What is the effect of acculturation, social and economic factors 
in the dietary consumption pattern of Jamaican immigrants living in South Florida? 
RQ 2 Hypothesis 1: Jamaican immigrants who are less 
acculturated consume traditional Jamaican foods more often 
compared to more acculturated immigrants 
RQ 2 Hypothesis 2: Lower income, lower education level, and 
residence in an ethnic enclave are associated with higher 
consumption of traditional Jamaican foods compared to persons 
with higher income, higher education, and residence in a mixed 
neighborhood 
RQ 2 Hypothesis 3: Persons with higher education and income 
who are less acculturated consume traditional foods more days 
per week  
Research Question 3.0: Do persons who have a higher level of acculturation have 
higher prevalence of heart disease risk factors (obesity, hypertension, diabetes, 
smoking, physical inactivity).   
RQ 3 Hypothesis 1: Persons with higher level of acculturation 
have a higher prevalence of heart disease risk factors compared 
to persons with a lower level of acculturation 
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Research Question 4.0:  Do persons who have lower consumption of traditional 
Jamaican foods have higher prevalence of heart disease risk factors (obesity, 
hypertension, diabetes, smoking, physical inactivity). 
RQ 4 Hypothesis 1: Persons with lower consumption of 
traditional foods have a higher prevalence of heart disease risk 
factors compared to persons with higher consumption of 
traditional foods 
3.5 Operational Objectives  
 Conducted 24-hour recalls with Jamaican immigrants living in South Florida. 
 Described intakes of macronutrients, micronutrients, vitamins, and minerals of 
Jamaican immigrants living in Palm Beach and Broward Counties 
 Described the percent contribution of macronutrients to energy intake. 
 Described the top ten foods contributing to energy, protein, fat, saturated fat, 
carbohydrates, vitamins A,C,E and fiber. 
 Described nutrients that fall within 10% of the recommended dietary intakes 
(RDI) for macronutrient and micronutrient among Jamaican immigrants.  
 Developed a quantitative food frequency questionnaire for use among Jamaicans 
in Florida. 
 Described the association between social and economic factors, acculturation, 
and dietary pattern among Jamaican immigrants in South Florida.  
 Examined the prevalence of heart disease risk factors among persons who report 
consuming a traditional diet vs. less traditional diet 
 Examined the prevalence of heart disease risk factors among persons with high 
vs. low level of acculturation.  
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3.6 Study Design 
 
A cross-sectional study design was used to address the study questions. This 
type of study design was chosen because there has been little research conducted 
among Jamaican immigrants in the United States. An investigation of dietary intakes has 
not been conducted to date among Jamaican immigrants in the United States. 
Therefore, an analytic cross-sectional study is the most appropriate design to generate 
new hypotheses and provide baseline information for dietary studies among this 
population. Similarly, no study to date has examined the association between 
acculturation, dietary intake pattern, and risk factors for heart disease among Jamaican 
immigrants.  
3.7 Target Population 
 
The target population for this study was Black persons of African heritage who 
were born in Jamaica and resided in Palm Beach and Broward Counties, Florida during 
the years of data collection (Fall 2007-Spring 2010). These counties have varied 
populations of Jamaican immigrants and were chosen to obtain a representative sample 
of Jamaican immigrants. Florida Census 2000 estimates showed that foreign-born 
persons accounted for 17 percent (N=196,852) of the population in Palm Beach County 
144. Estimates also showed an 87 percent increase in the foreign-born population 
between 1990 and 2000 with 25 percent entering the US between 1995 and 2000 144. 
Jamaicans were the second largest immigrant West Indian group in Palm Beach County 
with a population of 11,309 in 2000 145.  Intercensal population estimates for 2004 
estimated the Jamaican population at 13,588.  
 In 2000, over 400,000 foreign-born accounted for approximately 25 percent of 
Broward Country‘s total population 146.  The largest foreign-born group in Broward 
County was from Jamaica (60,241).  Figure 3.2 shows the increase in the foreign-born 
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population for Broward County.  Characteristics of Jamaicans living in Broward County 
were similar to those living in Palm Beach County. 
Census estimates showed that Jamaicans living in Broward County had lower 
levels of education and were more likely to live in poverty compared to US-born persons. 
However, poverty rates varied greatly by citizenship status.  A comparison of citizens 
and non-citizens showed that citizens were less likely to live in poverty than both foreign-
born non-citizens and US-born residents 146. Census estimates also showed that foreign-
born persons had lower levels of education compared to US-born individuals.  The 
majority of Jamaicans living in Broward County resided in the residential suburb of 
Lauderhill 147. Some 34 percent of the population in Lauderhill is foreign-born with 14 
percent being from Jamaica.  Lauderhill claims the largest number of Jamaican-born 
elected officials outside of Jamaica. In addition to Lauderhill, other areas of Broward 
County were sampled to obtain a heterogeneous and representative sample of 
Jamaicans in Broward County for the study to increase the generalizability of study 
results. The inclusion of this large ethnic enclave enabled the investigator to assess the 
association between residence in ethnic enclave and dietary intake pattern helping to 
ensure the internal validity of the study.   
In contrast to census estimates for Palm Beach and Broward Counties, US 
National Census estimates for persons born in Jamaica show that 72 percent of persons 
had at least a high school education which was similar to the overall estimate for the 
nation of 74 percent 148.  Other national characteristics of Jamaicans show that 53 
percent were citizens and most work in management (29%), service (27%), and sales 
occupations (24.4%). Most jobs were held within educational, health, and social services 
industries.  Median US family income for Jamaican families in 1999 was estimated at 
$44,000.  Demographics of Jamaicans in Florida mirror those of the nation with 57 
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percent between the ages of 25-54 and 71 percent having at least a high school 
education. 
3.8 Inclusion Criteria 
 
Criteria for participation in this study included:  
1. Born in Jamaica 
2. Self Identified as Black (of African Origin)   
3.  25-64 years of age 
4. US resident for at least 1 year   
5. No history of absence from the US of more than 30 days per year 
3.9 Inclusion Justification  
 
The inclusion criteria of persons having to be born in Jamaica was implemented 
to better examine the dietary intakes of immigrants who were most likely adhering to a 
traditional Jamaican diet before emigration and to examine dietary changes that may 
have occurred since migration. Second, the inclusion of only Jamaicans of African 
descent was set to exclude persons who may have been eating foods specific to their 
ethnic heritage (i.e. Chinese and Indian persons).  Participants were between the ages 
of 25-64 years. This age range was limited but included persons at an age that they may 
have been more set in their dietary habits and excluded the elderly who may have 
changed their diet due to the presence of medical conditions. Lastly, persons who have 
not been exposed to American society and foods for at least 1 year were not included.  
Persons who had recently migrated were likely going to experience major transitions 
including changes in food consumption and are likely not set in their eating habits. Study 
investigators wanted to limit the study to immigrants who had set eating patterns to get 
an accurate picture of the dietary intakes of this immigrant group. Similarly, persons who 
travel often to Jamaica may be more likely to hold on to traditional food consumption 
practices as a result of the frequency of exposure to Jamaica. These persons may have 
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been very different from persons who did not travel as often yet still consume traditional 
foods.  The factors associated with eating a traditional Jamaican diet, may therefore 
have been different for the latter persons. 
3.10 Sample Size 
 
The sample was calculated in order to capture dietary intake information at the 
point of saturation (no more new information being obtained).  According to Gardner & 
Altman (1992), approximately 40 persons were sufficient to determine foods that were 
commonly eaten in a population. Therefore, a minimum of 40 24-hour recalls was 
needed to obtain a complete list of foods in order to accurately describe nutrient intakes 
and for the development of the quantitative food frequency questionnaire. The sample 
size required to detect a medium to large effect size for the prevalence of obesity 
between persons who consume a traditional Jamaican diet and those who consumed a 
less traditional diet with 95 percent power was calculated to be 90. The 90 persons 
included 10 extra people to account for cases where participants changed their minds 
regarding participation. This sample size calculated for this study (see below) used the 
simple random sampling calculation and was adjusted for the 2-stage cluster sampling 
design by incorporating the design effect. The number used for the intra-class correlation 
coefficient used in the design effect calculation was obtained from the literature.  
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3.11 Sampling of Target Population  
 
A random sample of Jamaican immigrants 25-64 years of age was identified from 
Jamaican organizations and churches in Broward and Palm Beach Counties. These 
counties were chosen due to the varied size of the Jamaican population in each of the 
counties.  A two-stage cluster sampling design was used to sample persons for this 
study. First, Jamaican organizations were enumerated and each grouped as individual 
clusters (each organization was its own cluster) since there were likely similarities in the 
socio-economic make-up of each organization. Eight organizational clusters were 
randomly selected for participation. The second stage of sampling included obtaining 
enumeration lists from organizational leaders and randomly selecting individuals for 
participation.  
The overall response rate for the study was 64 percent (# of participants/total 
number of persons with whom contact was made).When examining the response rate 
based on the number of persons for who contact was attempted the response rate was 
35 percent. At the organizational level the response rate was 47 percent. Differences 
may exist between responders and non-responders since organizations and persons 
who did not respond were in low-income areas compared to responders. Empirical 
evidence has shown that persons of lower socio-economic status have more adverse 
health outcomes149;150 and may have a more difficult acculturation experience compared 
to more affluent persons86;115. A summary of the actual sampling within each 
organization is listed in table 3.1.   
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Selected persons who agreed to participate in the study had the purpose of the 
study explained to them along with informed consent procedures and documents.  
Based on participation rates among populations in Britain, we expected between 65 and 
85 percent of our target population to participate 35;142;151. Leaders of Jamaican 
organizations in both counties were contacted to introduce the study and provide an 
overview of its purpose and benefits.  Though they did not directly participate in this 
study, their knowledge about the study and word of mouth to organizational participants 
helped to increase our participation rate.   
3.12 Recruitment of Target Population and Study Protocol 
 
Caribbean churches and organizations were enumerated in each of the target 
counties from public sources (internet, word of mouth, newspaper listings) for use in the 
study. Churches and organizations in Palm Beach County were located in population 
dense areas that attracted members from outskirt areas of the county. The churches 
served their surrounding communities though outreach activities and the community 
organizations were service based organizations. The same was true of the churches and 
organizations in Broward County. Some of the outreach activities for churches included 
having food banks, health fairs, and free family activities. The service based 
organizations sought opportunities in their communities for improvement and engaged in 
those activities (e.g. serving in soup kitchen, neighborhood clean-up). This study was 
approved by the University Institutional Review Board (protocol # 00002078).   
The successful recruitment of study participants for this study was essential to 
being able to test hypotheses associated with this study. Before contact was made with 
any organization or church, an enumeration list of all the Caribbean/Jamaican 
organizations in Palm Beach and Broward Counties was created. Each organization that 
was enumerated was considered its own cluster. The target goal was to randomly select 
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8 organizations for participation.  A total of 19 randomly selected organizations were 
contacted for participation in Broward County and another 9 in Palm Beach County. Of 
the organizations that where contacted, 2 from Palm Beach County and 6 from Broward 
County agreed to participate achieving the target goal of 8. There were almost 3 times 
the number of organizations and churches in Broward compared to Palm Beach County.  
The recruitment of organizations took place over a period of 6 months from July 
2007 to January 2008. The investigator made contact with organizational leaders from 
organizations to obtain leadership support and to encourage organization and 
community approval and participation.  After gaining approval and support from leaders, 
the investigator began recruitment for 24-hour recall and general health questionnaire 
interviews. 
Concurrently, the investigator contacted local Caribbean businesses to ask for 
incentive donations for study participants.  The study aims were explained to local 
business owners to gain their support for our study and increase community awareness. 
Many businesses agreed to display study information in their establishment though none 
were able to provide incentives.  
Twelve persons were initially randomly selected from each of the eight 
organization enumeration lists for participation in this study depending on organization 
size. As persons declined from each organization, another was randomly selected in an 
attempt to obtain at least 12 individuals from each organization depending on its size 
(some had fewer than 12 members). After individuals were selected, the investigator 
contacted the selected participants by telephone to introduce the study and gain consent 
for participation. Print (community papers and newsletters) and radio media 
advertisements were used to raise awareness of the study within the communities 
surrounding the organizations. 
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Persons who agreed to participate in the study had the study introduced to them 
which included an explanation of consent procedures. A time was then scheduled for an 
interview at a later date. Interviews were conducted at community libraries and in a few 
cases participant homes. During the interview, consenting participants were asked to 
recall all foods eaten in the previous 24 hours and asked questions from the general 
health questionnaire (GHQ).  After completion of the interview survey, the participants 
were thanked for their participation. Participants were also given the opportunity to leave 
contact information for the final report of results. A total of 45 interviews were conducted 
in person consisting of 45 24-hour recalls plus general health questionnaire interviews. 
An additional 46 general health questionnaire interviews, 21 of which were face-to-face, 
were conducted among other randomly selected individuals to achieve the minimum 
sample size.  
The interview method was changed during the study to accommodate the 
relocation of the investigator. The final 25 general health questionnaire interviews were 
conducted by telephone. This method proved to be more convenient for participants as 
they did not have to meet the interviewer at public locations. A total of 91 general health 
interviews were conducted, which included the 45 done in tandem with the 24-hour 
recalls.  
3.13 Measurement of Exposure Variables  
 
The first phase of this study consisted of questionnaire development and 
preparation for sampling. Questions were taken from the Behavioral Risk Factor 
Surveillance System (BRFSS) questionnaire and other questions were developed by the 
investigator. The BRFSS is a state based system of health surveys that generate 
information about health risk behaviors, clinical preventive practices, and health care 
access and use primarily related to chronic diseases and injury. 
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3.13a. Traditional vs. Less Traditional Eating Patterns 
 
Foods considered to be traditional represent foods that have historical roots in 
Jamaica and were commonly served at Jamaican establishments and in Jamaican 
family homes. Traditional foods evolved as a result of historical acts that helped to define 
a Jamaican national identity.  Foods that were considered to be traditional have changed 
over past decades as a result of social and economic factors in Jamaica and abroad. 
Therefore, foods that were considered to be traditional in Jamaican may have been 
different from foods that were considered to be traditional abroad. Traditional foods were 
identified by examination of books and other published literature that documented the 
evolution of the traditional diet. Foods identified by the investigator as traditional were 
validated by against commonly consumed foods at local Jamaican restaurants and 
Jamaican cookbooks. Table 3.2 displays foods considered as traditional in this study. As 
illustrated, most foods were served for lunch or dinner with few dishes consumed for 
breakfast. None of the foods listed are convenience foods, and all required some time to 
prepare. However, some of the same foods listed could be obtained as convenience 
foods by some, if purchased from Jamaican food establishments. Part of the goal of this 
study was to determine foods that are commonly eaten in the target population; 
therefore it was unnecessary to distinguish foods prepared by individuals versus 
restaurants. Some foods were typically eaten on weekends such as soup, ackee and 
saltfish, calaloo, rice and peas, roast chicken, roast pork, and curry goat for various 
reasons (e.g. special occasion, Sunday dinner, religious holiday). For example, ackee 
and saltfish is the national dish of Jamaica and is generally served when families are 
able to sit and eat together. Therefore, it was typically cooked on a Saturday or Sunday 
morning. Further, the cost has increased over the past 8 years making it an even more 
special meal. Foods such as rice and peas, curry goat, and roasts required more time to 
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prepare compared to more simple white rice and other meats and are therefore prepared 
on days when individuals had time for preparation. These foods are typically prepared 
for Sunday dinner. Soup is another food that requires more time and effort and is 
typically prepared on Saturday in most Jamaican households and restaurants. Drinks 
are also made from scratch for Sunday dinner of other special occasion such as carrot 
juice and punch. Common foods generally prepared during the week include curry 
chicken, brown stew chicken, ox tail, white rice, baked chicken, stew beef, and fish. Of 
course, with the plethora of Caribbean and Jamaican restaurants in Palm Beach and 
Broward Counties there are exceptions to the aforementioned cultural norms. In 
addition, traditional foods may have been prepared in homes with retired older family 
members who have time available for preparation of traditional foods. 
As part of the general health questionnaire, participants were asked to indicate 
on average how many days each week they ate traditional Jamaican foods. This 
question was used to classify persons as having a more or less traditional eating pattern. 
This question has been found to clearly distinguish these eating patterns in previous 
studies 152. Results from previous research conducted among Caribbean immigrants in 
Britain show that the distribution of consumption of Caribbean food follows a bi-modal 
distribution 35.  Most persons either consumed traditional foods 1-2 days per week or 7 
days per week. The pattern of consumption of traditional foods was observed to be 
different for men and women. Male immigrants seemed to prefer traditional Caribbean 
foods as the majority of them reported eating traditional foods 7 days per week. In 
contrast, the distribution for women indicated that women either ate traditional Caribbean 
foods 7 days per week or once per week.  
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3.13b. Acculturation 
 
Questions from the abridged General Ethnicity Questionnaire (GEQ) 153 and the 
Multigroup Ethnic Identity Measure (MEIM)154 were used to measure social and cultural 
dimensions of acculturation. Items were measured in the form of a questionnaire that 
covered social and cultural characteristics that assessed a person‘s orientation toward 
cultural patterns of the host society and the level of social contact with persons from 
one‘s own ethnic group.  These dimensions were chosen to be able to distinguish 
different levels of acculturation among this English speaking population as most proxy 
measures are hypothesized to be ineffective in this population.  Participants were asked 
to respond on a scale of 1 (strongly disagree) to 4 (strongly agree) their agreement with 
the questions. A copy of the scale can be found in Appendix A.   
The General Ethnicity Questionnaire was designed for use among individuals of 
different cultural backgrounds, simply by changing the reference culture, and designed 
to measure different cultural domains 153. Questions were adapted for the current study 
to evaluate participants‘ adherence to Jamaican culture. The various dimensions 
assessed in this measure include language use and proficiency, participation in cultural 
activities, cultural pride, cultural exposure, social contacts, and food preference. 
Questions extracted for use in the current study are those that measure exposure to 
culture, cultural activities, pride, and social contacts. This measure was adapted from 
four pre-existing and commonly used measures of acculturation (Acculturation Rating 
Scale for Mexican-Americans, Suinn-Lew Asian Self Identity Scale, Cultural Life Styles 
Inventory, & Behavioral Acculturation Scale).  Items that sampled various cultural 
domains were created from the aforementioned measures. The GEQ abridged version 
contained 37 items that included 5-point likert responses and is the most frequently used 
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version in the literature. This measure allows for both uni-dimensional and bi-
dimensional measurement of acculturation.  
A study conducted among various Chinese populations showed internal 
reliabilities (Cronbach‘s alpha) of .92 for the GEQ Chinese version and .92 for the GEQ 
American. Test-retest reliability was .62 (SD=.22) and .57 (SD=.16) for the GEQ Chinese 
and American respectively (Tsai, Ying, & Lee, 2000).  Correlations between cultural 
orientation (measured by GEQ) and standard proxy measures of acculturation were 
conducted to assess the validity of the GEQ. Results showed that average scores on the 
GEQ Chinese (GEQ-C) and GEQ American (GEQ-A) were correlated with age at arrival 
in the US (GEQ-C r=.56, p<.001; GEQ-A r= -.63, p<.001), generation status (GEQ-C r= -
.50, p<.001; GEQ-A r=.58, p<.001), and length of residence in the US (GEQ-C r= -.60, 
p<.001; GEQ-A r=.64, p<.001).  Tsai et al. 153 also measured the validity of this scale by 
conducting analysis of variance tests determine differences in groups that would be 
expected based on their background characteristics (American born Chinese, recent 
immigrant Chinese, long time immigrant Chinese). Results supported the validity of the 
GEQ showing that the Chinese American groups differed greatly on many cultural 
domains.      
Similar to the GEQ, the Multigroup Ethnic Identity Measure has been widely used 
and has consistently shown good reliability (α > .80) across a wide range of ethnic 
groups and ages 154, though it was originally developed for use among adolescents and 
young adults. In fact, this measure has been shown to be reliable for use among 
Jamaicans (Cronbach‘s alpha=.69) and valid for use among a wide range of ethnic 
groups 155. The MEIM was comprised of the following factors: 1) Ethnic identity 2) 
Affirmation, belonging, and commitment. Questions extracted for use in the current study 
include questions on pride, cultural practices, and social contact with one‘s ethnic group.  
Mean scores for the social and cultural subscales developed from the GEQ and the 
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MEIM were calculated and used to determine participants‘ level of orientation with 
Jamaican culture.  
The GEQ and MEIM, like any other instrument, have limitations and strengths. 
Some of the strengths of the GEQ were its ability to sample multiple domains of 
experience, it has been found reliable and valid, and can be easily adapted for use in a 
variety of cultures. A major weakness of this measure for current purposes is that 
domains may not be specific enough for use among Jamaicans. Though this measure 
was developed for use with different cultures, it has the accuracy that a measure 
specifically developed for Jamaicans would have. Further, its psychometric properties 
are only known for specific groups. Second, it does not contain all dimensions of 
acculturation that one may want to measure. Similar to the GEQ, the MEIM also has the 
limitation of being general. Again, we might have obtained better accuracy with a 
measure that was specific to this population. However, the major strength of the MEIM 
was its ability to assess many domains of acculturation in a short questionnaire.   
The acculturation scale used in this study was scored according to the standard 
used for likert responses 156. A score was determined for both dimensions of 
acculturation examined here, social and cultural dimensions, and by summing the 
responses over items, assessing each dimension.  
3.14 Measurement of Outcome Variables  
 
The outcomes of interest in this study were dietary intakes (measured by total 
energy, macronutrients, and micronutrients, the percent of energy from macronutrients 
and top 10 foods that contribute to macronutrients and micronutrients,) dietary intake 
pattern (measured as traditional vs. less traditional), and prevalence of risk factors for 
heart disease (smoking, obesity, hypertension, and diabetes).  
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3.14 a. Measurement of Dietary Intake and Development of QFFQ 
 
Information on dietary intakes necessary to answer study questions were 
obtained from 24-hour recalls that were conducted for the development of the QFFQ.  
Forty-five dietary recalls were conducted with randomly selected persons from local 
organizations and churches. This information served two purposes: 1) provided a 
nutrient assessment of Jamaicans in two counties 2) provided a food list for the 
development of the quantitative food frequency questionnaire. Participants were asked 
about foods they consumed within the past 24 hours and asked to describe portions 
eaten and preparation methods. Data from recalls were entered into the Nutrition Data 
System for Research (NDSR) for foods that were included in the software. The NDSR is 
a dietary analysis program designed for the collection and analysis of 24-hour dietary 
recalls and the analysis of records, menus, and recipes. Recipe information for 
traditional foods was entered in the NDSR from published recipe information by Sharma 
et al, (2009). Nutrient values were subsequently calculated for all foods entered in the 
software and then exported to SAS. See section 3.20 for more details on the nutrient 
analysis 
Total energy intake including specific macronutrient intake, percent of energy 
from macronutrients (protein, carbohydrate, saturated fat, and fat), and top ten foods 
contributing to macronutrients, sugar, sodium, fiber, and vitamins A,C,E were estimated 
from data obtained from 24-hour recall analysis. Nutrient intakes estimated from the 
study sample were compared to the recommended dietary intakes for each respective 
nutrient.  
The following section further discusses the use of 24-hour recalls to collect 
dietary information and the development of a quantitative food frequency questionnaire. 
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3.15 Steps in the Development of the QFFQ 
 
One of the goals of this study was to develop a quantitative food frequency 
questionnaire (QFFQ) for use among Jamaicans in Florida using data obtained from 24-
hour recalls. The development of the quantitative food frequency questionnaire was 
necessary as existing questionnaires that are widely used do not consider cultural 
differences in eating patterns, portion sizes, and types of foods commonly eaten by this 
population. Further, QFFQ‘s developed for use in other populations have a different 
purpose, intended target population, portion sizes associated with foods, and may have 
been developed years ago and not include ethnic foods 157. These were key issues that 
needed to be addressed before attempting to modify existing FFQ‘s for use in a different 
population than for whom it was intended. For example, using a FFQ that was developed 
10 years ago may not include commonly eaten foods today in the population 157. In the 
current case it was necessary to develop a quantitative food frequency questionnaire for 
use among Jamaican immigrants in order to accurately estimate the nutrient intakes of 
this immigrant population whose dietary habits were not well documented.   
The information necessary for the development of the QFFQ include a food list, 
information on portion size, and nutrient information 101. Several steps were taken to 
obtain the information necessary for the development of the QFFQ.  
 
24-hour Recalls and Portion Size Information 
The first step in the development of the quantitative food frequency questionnaire 
was to conduct 24-hour recalls. The 24-hour recall entailed an in-depth interview asking 
about food and drink intake during the past 24 hours. Data from the 24-hour recalls was 
used to create a food list. During a systematic and standardized interview process, 
persons were asked to recall all foods and beverages consumed during the previous 24-
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hours. The exact nature of the interview was not told to participants as they may change 
their eating habits in anticipation of the interview.  A total of 45 persons were interviewed 
in-person in Palm Beach and Broward Counties at local libraries and in some cases 
participant homes.  Forty is the minimum number of persons estimated to provide a 
complete list of the foods eaten in any population (Gardner & Altman,1992). Participants 
were asked to recall the portion size of each food consumed.  Food models, common 
kitchen utensils (including serving utensils) and cutlery were used as well as models to 
help with portion recall. The food models (NASCO Company, Ft. Atkinson, WI, USA) 
were obtained from investigators at Johns Hopkins University. Interviewers probed 
participants about consumption of snack foods and drinks since these are items that are 
easily forgotten during dietary recall assessments.105 In addition to snack foods, 
consumption of ‗pick me up‘ or health tonics was also queried as they may contain a 
significant number of calories that may be missed.  Recalls were conducted on different 
days of the week to capture food intake for weekdays and weekends as foods eaten 
may vary depending on the day of the week 93.   
Weighing Foods 
Information obtained on portion size was later used to more accurately estimate 
total energy. Each food item was portioned as reported by participants and weighed to 
obtain the gram weight for use in the nutrient analysis. The weight of each food and 
drink portion was entered in the NDSR along with information on ingredients for the 
nutrient analysis. The investigator purchased or prepared foods reported by participants 
in order to weigh them in preparation for analysis. A digital salter scale was used to 
weigh all foods.  
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3.15 a. Food List 
Development of the food list was a crucial part of the QFFQ development and its 
success.  Foods presented on the food list must be able to distinguish between 
individuals, must be eaten with reasonable frequency by an appreciable number of 
persons in the population, and contain a substantial amount of the nutrients/foods of 
interest 157. A comprehensive listing of foods named by two or more persons during 24-
hour recalls was included on a food list for the development of the FFQ. Having a 
comprehensive list permits computation of a full range of nutrients vs. selected nutrients 
and the ability to assess total energy and nutrient intake 157. Listing foods named by at 
least 2 persons was done as a conservative approach at ensuring the inclusion of foods 
that are eaten frequently in this population. At a later date, the dietary recall data was 
analyzed using the NDSR to determine the major foods contributing to Jamaican 
immigrants intakes of energy and to provide a nutrient analysis. 
(http://www.ncc.umn.edu/products/ndsr.html).  Analysis of the 24-hour recall data 
provided a quantitative method of determining foods that contribute substantially to the 
nutrients of interest and that are eaten with sufficient frequency 151;158 93.  The percentage 
contribution of foods to protein, carbohydrates, fat, and saturated fat were determined 
from these analyses.  In addition, the top 10 foods that contributed to protein, 
carbohydrates, fat, saturated fat, vitamins E, C, A, fiber, sugar, and sodium were 
determined.  
3.15 b. Nutrient Composition 
 
Information on nutrient composition was the final piece of information necessary 
for the development of the QFFQ. Conventionally, there have been limitations in the food 
composition information available for traditional Jamaican foods. The Food Composition 
Tables for the English Speaking Caribbean was last updated in 1995 and previously 
Carol Williams Oladele  
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developed in 1974 159. These tables were limited in their content, often incomplete, and 
not updated often to include new foods or to capture new methods of preparing foods. 
The USDA food composition tables, on the other hand, lack information about traditional 
Jamaican foods and other traditional foods. Therefore, it was of limited use for study 
purposes being able to only capture foods eaten by the majority of Americans.  
Only recently have studies examined nutrient composition of cooked foods eaten 
by this population in an attempt to more accurately measure nutrient intake in this 
population 89;151. Information on nutrient composition for traditional Jamaican dishes was 
obtained from previous work conducted by Sharma and colleagues 35;158(published 
nutrient values Sharma et al., 2009). In short, Sharma and colleagues determined 
nutrient composition of Jamaican and other Caribbean dishes for which there was limited 
or no nutritional information available. Details of ingredients for commonly eaten dishes 
were obtained from study participants as they were asked to provide recipe information. 
The ingredients for each dish and the final cooked dish were weighed. Each dish was 
weighed in as many households as possible to obtain standard nutritional composition of 
each dish and a standard recipe analysis was calculated 151.    
3.15 c. Design of the QFFQ 
 
The next step was the development of the QFFQ based on the food list created 
from 24-hour recall data. The QFFQ used in the Barbados National Cancer study was 
used as a guide for the development of the current QFFQ.160  Foods were listed on the 
QFFQ as they were reported by the 24-hour recall participants. For example, if a 
participant reported eating rice and peas for dinner, it was listed together instead of in 
separate sections. Otherwise, meats, vegetables, dairy, sweets, and alcohol, for 
example, were listed in their respective sections.  A draft QFFQ was created using the 
foods from the food list obtained from 24-hour recalls. The order of food groups listed on 
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the Barbados QFFQ was maintained for the development of the current QFFQ. There 
were no seasonal items that required weighting to accommodate their contribution to 
intake during season 157.  
To facilitate accurate reporting, foods were listed on the QFFQ as they were 
reported during 24-hour recall using the same name. Additionally, mixed foods (e.g. 
curried chicken; soup) included on the QFFQ are queried as they were reported during 
24-hour recall interviews. More specific items such as low-fat milk were listed before 
more general items such as whole milk to reduce misclassification error.  Based on the 
number of food items included in previous QFFQ‘s used in similar populations, we 
expected that the number of food items for the current QFFQ could fall between 69 and 
148 foods 35;151;160. The investigator anticipated that the number would be closer to 108 
as that was the number of foods included the QFFQ developed for use among 
Jamaicans in Manchester, England 35.   
Response categories for the proposed QFFQ were identical to that used for the 
Barbados QFFQ.  The response options to frequency questions consisted of eight 
closed-ended categories (see table 3.3) ranging from ―almost never‘ to ‗2 or more times 
per day.‘  Most response options to frequency consumption questions ranged between 5 
and 10 categories (e.g. ―never‖, ―almost never‖). This range of frequency responses 
captures consumption of foods that are eaten infrequently but made a substantial 
contribution to total energy intake and capture foods that are eaten more than once a 
day over the period of one year. Studies have shown better discrimination capacity for 
questionnaires with increased number of response categories 161. Having a high number 
of response categories also decreased the chance for loss of information. 
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3.16 Dietary Intake Pattern 
 
Dietary intake pattern was also assessed as an outcome and was measured by 
the question, ―How many days per week do you eat traditional Jamaican foods?‖ See 
section 3.13 a for more details.  
3.16 a. Obesity 
 
Body mass index (BMI) is a measure of body fat based on height and weight and 
is commonly used to screen for weight categories that may lead to health problems. This 
measure of obesity is widely used and simple to measure body size. Study participants 
were asked to report their height and weight during an interviewer administered general 
information questionnaire. This questionnaire immediately followed administration of the 
dietary recall. Weight and height measurements were recorded on the questionnaire. 
Body mass index was calculated as weight in kilograms divided by height in square 
meters.  Studies have shown BMI to be an equally good measure when compared to 
other measures of obesity like WHR and Waist Circumference after adjustment for 
lifestyle factors 162;163.  Body mass index was treated as a continuous variable in all 
analyses.  
3.16 b. Hypertension 
 
Hypertension was measured by the question, ―Has a doctor, nurse or other 
health professional ever told you that you have high blood pressure?‖ This question was 
adapted from the Behavioral Risk Factor Surveillance System (BRFSS). Participants 
were asked to respond ―yes,‖ or ―no‖ to the aforementioned question. Hypertension was 
modeled as a dichotomous outcome in logistic regression analyses (yes vs. no).  
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3.16 c. Diabetes 
 
Diabetes was measured by the question, ―Has a doctor, nurse or other health 
professional ever told you that you have diabetes?‖ This question was adapted from the 
Behavioral Risk Factor Surveillance System (BRFSS). Participants were asked to 
respond ―yes,‖ or ―no‖ or ―during pregnancy‖ to the aforementioned question. Responses 
that indicated having diabetes during pregnancy were treated as ―no‖ in all analyses. 
Diabetes was modeled as a dichotomous outcome in logistic regression analyses (yes 
vs. no). 
3.16 d. Physical Activity 
 
Physical activity was measured by a series of questions. First, participants were 
asked if had been physically active during the past month. If they indicated ―yes,‖ they 
were asked to indicate the average number of days per week they engaged in the 
activity. The following question was adapted from the BRFSS to measure physical 
activity, ―During the past month, other than your regular job, did you participate in any 
physical activities or exercises such as running, calisthenics, golf, gardening, cricket, 
soccer, or walking for exercise.‖ Thereafter participants were asked, ―How any days per 
week?‖ Physical activity was treated as a continuous variable in all analyses.  
3.17 Measurement of Potential Confounding Factors and Effect Modifiers 
3.17 a. Research Questions #2.0, #3, and #4 
Variables determined to be associated with both dietary intake pattern and 
acculturation or other predictors were measured in order to adjust for these variables in 
the analysis phase. Questions regarding identified confounders were developed or taken 
from the BRFSS from the Centers for Disease Control and Prevention and were included 
on the questionnaire.  
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Demographic and lifestyle factors identified as potential confounders of the 
relationship between acculturation and dietary intake pattern, acculturation and  health 
outcomes, and dietary intake pattern and health outcomes, included age, obesity, 
smoking, educational level, income, and physical activity. These factors were included in 
models to adjust for potential confounding effects.  
The measurement of obesity and physical activity has been defined in previous 
sections as they are also outcomes examined in this study. Age was measured in years 
and treated as a continuous variable in statistical models. For income, participants were 
asked to indicate which of 14 categories (one of which was ―refused‖) best represented 
their total annual household income. Smoking was measured using the following 
question, ―Do you now smoke cigarettes every day, some days, or not at all?‖. 
Participants who indicated smoking ―every day,‖ or ―some days‖ were categorized as 
―yes,‖ while those who indicated ―past smoking‖ or ―not at all‖ was categorized as no.  
Other factors have been found to influence the relationship between acculturation 
and pattern of dietary intake and risk for heart disease. Previous research found that 
acculturation was mediated and confounded by circumstances surrounding migration, 
and personal and social factors 164. These influences ranged anywhere from pre-
migration factors such as social class, wealth, urban or rural residence, and reasons for 
migration to post-migration factors such as residential neighborhood (Personal 
Communication, David Himmelgreeen, Ph.D. May 2006).  Potential confounders that 
were included in analyses are listed in the table 3.4. 
These were all factors that have been found to influence a person‘s level of 
acculturation and subsequent dietary and health outcomes.   For example, living in an 
ethnic enclave (community where majority are the same ethnicity)  allowed greater 
access to ethnic foods and food marts compared to those who live in a more diverse 
setting. The same may be true for those who interacted with persons from their own 
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ethnic group; they may have been more likely to maintain cultural practices including 
eating patterns. Questions on education, physical activity and presence of chronic 
conditions, were taken from questions from the Behavioral Risk Factor Surveillance 
System (BRFSS) (see section 3.12 for description).  For example, participants were 
asked, ―Have you ever been told by a doctor that you have diabetes?‖ or ―Have you ever 
been told by a doctor that you have heart disease?‖  Questions regarding age at 
migration, time available for food preparation, interaction with one‘s own ethnic group, 
and residence were developed by the investigator and included on the questionnaire.     
3.18 Measurement of Socio-demographic Factors  
 
Socio-demographic variables included in the general health questionnaire 
consisted of questions on age, gender, marital status, employment, education, and 
presence of children in the home (see table 3.4). Some of the aforementioned variables 
(age and education) have been mentioned in previous sections as potential 
confounders. An examination of these characteristics allowed the investigator to see if 
the dietary pattern groups were similar with respect to these variables. Questions related 
to these variables were adapted from closed-ended questions taken from BRFSS.  
Questions included in the BRFSS have been validated for use in adult populations. 
Questions were developed by the investigator to obtain information on the presence of 
children in the home. The final questionnaire is included in Appendix A. 
3.19 Human Subjects and Confidentiality  
 
All study procedures and the informed consent process was conducted in 
accordance with the University of South Florida‘s policies regarding the treatment of 
human subjects. Approval for this study was obtained from the Institutional Review 
Board at the University of South Florida (protocol #00002078). Before conducting in-
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person interviews, the purpose of the study was explained to participants along with 
benefits and possible harm. All survey materials and consent forms were developed at 
an eighth grade reading level. Consent forms were read to participants and given to 
them for their own reading and signature. Each person who agreed to participate was 
asked to sign two copies of the consent form (see Appendix C) so that each participant 
and the investigator would have a copy. Results were shared with editors of local 
Jamaican or Caribbean print media.   
3.20 Statistical Analysis 
3.20 a. 24-hour Recall Data 
 
Information obtained from 24-hour recalls were analyzed and used to create a 
quantitative food frequency questionnaire for use among Jamaican immigrants. Dietary 
data collected from 24-hour recalls were coded and entered into a database and 
analyzed using the NDSR from the University of Minnesota. Information on frequency, 
portion size, description, and ingredients of each food item were entered into a 
database. There were no missing data for any of the 24-hour recalls.  
The nutritional composition of foods obtained from 24-hour recalls was obtained 
by converting the reported serving size to a gram weight and finding the related 
nutritional composition of the portion reported for the listed food items 165.  Nutrient 
composition information used in the analyses by the NDSR is from the USDA database. 
Nutrient information for traditional Jamaican foods not included in USDA food 
composition tables were obtained from previously published work by Sharma et 
al.(2008).  Both portion size information and food composition information were used to 
calculate energy and nutrient intake for each person. The food composition values for 
traditional foods were calculated from weighed recipes among a Caribbean population in 
95 
previous work by Sharma et al. 151. Other foods, including new foods, that were not 
contained in the NDSR or previous nutritional analyses by Sharma et al. 151 were entered 
using the closest food match in the NDSR.  
After exporting the dietary results from the NDSR to SAS and prior to performing 
analyses, several steps were taken to prepare variables for their respective analyses. 
Before the nutrient level analysis was performed, the investigator examined the 
distributions of all nutrients of interest (energy, fat, carbohydrate, protein, saturated fat, 
sodium, fiber, vitamin A, riboflavin, niacin, thiamin, alcohol, zinc, selenium, vitamin K, 
monounsaturated fat, polyunsaturated fat, folate, sugar, vitamins E and C, vitamins B6 
and B12, and iron) and total energy to examine the distribution and detect outliers.  One 
outlier was detected (participant on weight gain diet) during this process and excluded 
from subsequent analyses.  
Preparation for the food level analysis involved grouping varieties of the same 
foods together (e.g. chicken dishes, fish dishes, garden salads, fruit salads, crackers, 
non-juice drinks) into coherent groups. Results for mixed dishes from the NDSR were 
summed across nutrients to create totals for each mixed food and assigned a food ID for 
analysis. Summary results were then calculated at the nutrient and food level.  
3.20 b. Analyses for Specific Research Questions 
 
Research Question 1.0: What is the nutrient composition of the diet of Jamaican 
immigrants living in South Florida?  
RQ1 Hypothesis 1: The macronutrient and micronutrient intake of 
Jamaicans living in South Florida is within 10 percent of Dietary 
Reference Intakes (DRI) for US adults. 
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Analysis: Food was portioned as reported by the participant and weighed to obtain the 
gram weight. Each food item, including its description/make-up, preparation process, 
and gram weight was then entered into the NDSR for nutrient analysis (see section 3.20 
a). Results generated from the NDSR pertinent to this analysis included 2 files, the totals 
file and the food file. The totals file presents total nutrient values for each participant 
while the food file presents nutrient information for individual foods. The nutrient results 
were exported to SAS, then summarized and linked with demographic variables. Mean 
nutrient intakes for the total sample were calculated and the percentage contribution to 
macronutrients to energy was calculated by summing the total calories for each 
macronutrient for the entire sample and dividing by the total energy intake for the entire 
sample. Mean intakes were compared to the recommended dietary intake for each 
respective nutrient to determine if specific nutrients were within 10% of the 
recommended dietary intake. The percentage of the sample population that fell below 
and above the Dietary Recommended Intake‘s was also calculated. The top ten foods 
contributing to nutrients were determined by the percent contribution of foods to the 
respective nutrient. Binomial tests were conducted to test differences between the 
percentage of the sample population that fall below and above the DRI‘s by gender and 
dietary intake pattern. T-tests were used to test differences in the percentage 
contribution of macronutrients to energy between persons who consumed traditional and 
less traditional diets.  
The calculation of mean intakes provides a descriptive measure of the intakes of 
the study population. However, in trying to estimate inadequate intake and identify 
nutrients that were consumed in excess by the majority of the population that pose risk 
for the development of heart disease, we examined the percentage of the study 
population with intakes above and below the DRI. The latter method gave a more 
accurate picture of the prevalence of inadequacy by providing a description of the 
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distribution of intakes (IOM, 2000). For example, an examination of means showed that 
the average mean intake exceeds the DRI‘s but there could still be an appreciable 
proportion of the population with inadequate intakes of nutrients.  
 
Hypothesis: Nutrients associated with heart disease that need to be targeted for 
intervention among Jamaican immigrants include saturated fat, fiber, and vitamins A, 
C, and E. 
 
Analysis: To examine the status of fat, fiber, vitamins A,C, E and saturated fat in the 
diet of Jamaican immigrants, a comparison to the recommended dietary intakes was 
conducted to determine adherence to the recommendations. The section above 
described the analyses that were conducted prior to the comparison to the 
recommended dietary intakes for fiber and saturated fat.   
 
Research Question 2.0: What is the role of acculturation and social and economic 
factors in the dietary consumption pattern of Jamaican immigrants living in South 
Florida? 
 
RQ 2 Hypothesis 1: Jamaican immigrants who are less 
acculturated consume traditional Jamaican foods more often 
compared to more acculturated immigrants 
 
RQ 2 Hypothesis 2: Lower income, lower education level, and 
residence in an ethnic enclave are associated with higher 
consumption of traditional Jamaican foods compared to persons 
with higher income, higher education, and residence in a mixed 
neighborhood. 
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Analysis: Univariate analyses were conducted to examine the distribution of study 
variables, frequencies, and to assess missingness. The income variable had 2 missing 
values and the acculturation scale had 2 missing values for each item on the scale. 
Observations with missing values were excluded from analyses. All continuous variables 
were approximately normally distributed except ―number of days Jamaican food was 
consumed.‖ However, this variable was used as a categorical variable in subsequent 
analyses. 
Bivariate and multivariate analyses were used to address this study question. 
First, bivariate analyses were conducted using t-tests and chi-squared tests to examine 
the relationship between social and economic factors and consumption of traditional 
foods. Traditional food consumption was measured as the number of days participants 
reported consuming traditional foods. Variables that were statistically significant in 
bivariate analyses were included in regression models. Linear regression was used to 
examine the main predictor, level of acculturation, and the outcome number of days 
traditional food was eaten adjusting for social and economic factors. Finally, multinomial 
logistic regression was used to examine the aforementioned variables and four levels of 
the outcome number of days traditional food was consumed. Variables included in the 
final model were age, sex, socializing with other Jamaicans, age at migration, 
acculturation score, presence of children under 18 years in the home, marital status, 
educational attainment, physical activity, availability of Jamaican grocers, and residence 
in an ethnic enclave. Examination of residuals for the final model showed constant 
variance of the error terms. Each predictor and the outcome variable were plotted versus 
the residuals.  
The general approach to modeling used in subsequent analyses was similar to 
that mentioned above and was as follows: 1. Univariate analyses were conducted to 
examine distributions and missingness 2. Bivariate analyses were conducted to 
99 
determine variables that were included in multivariate models based on statistical 
significance 3. Regression model was built including variables that are statistically 
significant in bivariate analyses. Variables that were not statistically significant were 
dropped from the model except demographic variables and variables shown in previous 
work to influence the outcome 4. Confounding (where applicable) was evaluated by 
looking at the change (attenuation) in beta estimate or odds ratio after the addition of the 
hypothesized confounder in the model 5. Interaction terms were evaluated by examining 
the p-values and confidence intervals associated with the interaction terms. 
The final analysis for research question two (hypothesis 1) was conducted using 
generalized estimating equations. This model adjusted for the correlation in responses 
from individuals within the same group (cluster) to obtain more accurate estimates of 
standard errors by specifying the correlation structure for responses. Previous models 
treated responses as independent, while the generalized estimating equation method 
treated responses as dependent. A mixed-model technique, using generalized 
estimating equations, was used to obtain parameter estimates for dietary intake pattern. 
Results were compared with previous results, not adjusting for possible correlation 
between individuals, to determine if the clustering effect resulted in vastly different 
parameter effects. The model specified a poisson distribution and a log link function.  
Hypothesis: Acculturation moderates the relationship between social and economic 
factors and frequency of consumption of traditional Jamaican foods among Jamaican 
immigrants. Specifically, persons with higher education and income who are less 
acculturated consume traditional foods more days per week 
 
Analysis: Linear regression was used to examine the relationship between social and 
economic factors, acculturation and the frequency of consumption of traditional foods. 
Interaction terms examined in the model included acculturation and education and 
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acculturation and residence in an ethnic enclave.  Multinomial logistic regression was 
also used to examine the outcome number of days traditional food was consumed as 
four levels and predictor variables. Variables included in the final model were age, sex, 
socializing with other Jamaicans, age at migration, acculturation score, presence of 
children under 18 years in the home, educational attainment, marital status, physical 
activity, availability of Jamaican grocers, availability of Jamaican restaurants, residence 
in an ethnic enclave, interaction between acculturation score and education, and 
interaction between acculturation score and residence in an ethnic enclave. A mixed 
model analysis using generalized estimating equations was also conducted to adjust for 
correlated responses obtained from individuals within the same group. Models included 
variables used in the multivariate linear model. The model specified a poisson 
distribution and a log link function.  
 
Research Question 3.0: Do persons who have higher levels of acculturation have 
higher prevalence of heart disease risk factors (obesity, hypertension, diabetes, 
smoking, physical inactivity).  
  
RQ 3 Hypothesis 1: Persons with higher level of acculturation 
have a higher prevalence of heart disease risk factors compared 
to persons with lower level of acculturation. 
 
Analysis: The odds of having a heart disease risk factor such as obesity, hypertension, 
diabetes, and physical inactivity was examined using logistic regression. The main 
predictor variables examined in the models were acculturation and number of days 
traditional food was consumed while social and economic variables were adjusted for. 
Final variables included in the models were acculturation score, number of days per 
week traditional food was consumed, age, sex, body mass index (except obesity model), 
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physical activity (except physical inactivity model), educational attainment, employment 
status, and time available to prepare traditional foods.  
Generalized estimating equations were also used to examine predictors and the 
response variable to account for correlated responses. This model adjusted for the 
correlation in responses from individuals within the same group (cluster) to obtain more 
accurate estimates of standard errors by specifying the correlation structure for 
responses. Previous models treated responses as independent, while the generalized 
estimating equation method treated responses as dependent. A mixed-model technique, 
using generalized estimating equations, was used to obtain parameter estimates for 
heart disease risk factor outcomes (diabetes, physical activity, hypertension, and BMI). 
Results were compared with previous results, not adjusting for possible correlation 
between individuals, to determine if the clustering effect resulted in vastly different 
parameter effects.  
 
Research Question 4.0:  Do persons who have lower consumption of traditional 
Jamaican foods have higher prevalence of heart disease risk factors (obesity, 
hypertension, diabetes, smoking, physical inactivity). 
 
RQ 4 Hypothesis 1: Persons with lower consumption of 
traditional foods have a higher prevalence of heart disease risk 
factors compared to persons with higher consumption of 
traditional foods. 
  
Analysis: The odds of having a heart disease risk factor such as obesity, hypertension, 
diabetes, and physical inactivity was examined using logistic regression. The main 
predictor variables examined in the models were acculturation and number of days 
traditional food was consumed while adjusting for social and economic variables. Final 
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variables included in the models were acculturation score, number of days per week 
traditional food was consumed, age, sex, body mass index (except obesity model), 
physical activity(except physical inactivity model), educational attainment, employment 
status, and time available to prepare traditional foods.  
The final set of analyses for research question four adjusted for the correlation in 
responses from individuals within the same group (cluster) and to obtain more accurate 
estimates of standard errors. A mixed-model technique, using generalized estimating 
equations, was used to obtain parameter estimates associated with answering the 
research questions. Results were compared with previous results to determine if the 
clustering effect resulted in vastly different parameter effects.    
3.20 d. Validation of Dietary Intake Pattern 
 
Further analyses were conducted among a sub-sample of 44 persons who had 
complete dietary information redefining one of the main study variables, dietary intake 
pattern, which was measured by the number of days traditional food was consumed. In 
order to determine the validity of this measure and assess the likelihood of 
misclassification, we conducted analyses to determine the percent of total calories from 
traditional foods. The traditional foods most commonly reported by participants and 
included in this analysis were the following: 
 Brown stew chicken 
 Curry chicken 
 Red peas soup 
 Chicken soup (Jamaican style) 
 Curry Goat 
 Ackee and saltfish 
 Calaloo and saltfish 
 Rice and peas 
 Ox tail  
 Stew peas 
 Yam 
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The results from the analyses for research questions 2, 3, and 4 using dietary 
intake based on the number of days traditional food was eaten, was compared with 
results for research questions 2-4 that used the proportion of total calories from 
traditional foods to assess the validity of measuring dietary intake pattern using a single 
self-report question.  
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Table 3.1. Summary of Participant Responses 
 
 
# of Groups 
Selected 
# of Groups Attempted # Groups Reached  # Participated 
19 19 17 9 
Group 
# of Persons 
Attempted 
# of Persons Reached #  Participated 
1 7 7 6 
2 8 8 6 
3 13 10 6 
4 27 25 18 
5 128 28 7 
6 19 17 12 
7 48 37 28 
8 12 12 9 
Total 262 144 92 
Participation 
Rate 
35% 64%  
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Table 3.2. Description of Traditional Jamaican Foods 
 
Name of Dish Description 
Ackee and 
saltfish  
A fried dish cooked with saltfish, vegetables and Ackee. Ackee is an oily fruit. It 
is the national dish of Jamaica. 
Callaloo and 
Saltfish 
A dish cooked with boiled salted cod and fried onions and callaloo (vegetable 
closely resembling spinach in appearance). 
Cornmeal 
Porridge 
A mixture of cornmeal, milk, sugar and water cooked. Cinnamon, nutmeg and 
salt can be added into the porridge  
Curried 
chicken  
Chicken is fried with curry powder seasoning, onion, and tomato, garlic, salt, 
pepper and sometimes potatoes. 
Curried goat 
Fried goat cooked down with onions, curry powder, pimento, scallion, thyme, 
and other seasoning.  
Fried dumpling  A fried flour-based dumpling without any filling.  
Oxtail stew  
Oxtail is boiled with butter beans, onions, scallion, thyme, boiled down to a thick 
sauce. 
Punch  
A commonly consumed drink made from  water, juices, sugar, and sometimes 
fruit 
Rice and peas  
A mixed dish of white rice and gungu (pigeon) peas (or kidney beans). Coconut 
milk, onions, scallions, salt, pepper, and thyme are added. 
Yam  Tuber prepared by boiling. Varieties include yellow, white, and St. Vincent. 
Saltfish fritters  
Mashed saltfish, onions, tomatoes and green onions are added into a flour 
batter and fried.  
West Indian 
soup  
A thin stock soup made with chicken, mixed vegetables (onions, potatoes, yam, 
carrots, pumpkin and cho cho (Christophene) and noodles. Ingredients may 
vary according to availability. 
Red Peas 
Soup 
A thick stock soup made with red peas (kidney beans), pig tail or salted beef, 
yam, sweet potato, spinners (dumplings), thyme, and scallion 
Stew Peas 
Red peas or kidney bean stew cooked with salted meats (beef or pigs tail) 
garlic, scallion, thyme, coconut milk (optional) and spinners 
Brown Stew 
Chicken 
Chicken is pan fried and cooked down with onions, tomato, garlic, salt, pepper, 
and hot pepper (optional)  
 
 
 
Adapted from Sharma et al. (2009) 
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Table 3.3. Response Categories for Quantitative Food Frequency Questionnaire 
Assessing Intake Over One Year 
 
 
 
  
              
1. Almost Never 
2. Once a month 
3. 2-3 times per month 
4. Once per week 
5. 2-3 times per week 
6. 4-6 times per week 
7. Once per day  
8. 2 or more per day 
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Table 3.4. Independent Variables and Confounders Examined in Regression Models 
 
Variable Description Value Referent Category 
Age at migration  Continuous variable Age in years  
Educational 
Attainment 
Categorical variable  
0-12 years 
Some College 
College and beyond 
College and Beyond  
Availability of 
Jamaican Restaurants 
Likert scale response 
Strongly Agree 
Agree 
Disagree 
Strongly Disagree 
Strongly Agree 
Time Available to 
Prepare Jamaican 
Foods 
Binary  
Yes 
No 
No 
Socialize with other 
Jamaicans 
Likert scale response 
Strongly Agree 
Agree 
Disagree 
Strongly Disagree 
Strongly Agree 
Number of Children in 
the home 
Open-ended numeric 
response 
  
Marital Status Categorical variable 
Married  
Single 
Divorced/Separated 
Married 
Employment Status Categorical variable  
Homemaker, Student, 
Retired, Unable to work 
Out of work 
Employed 
Employed 
Stores available to 
buy Jamaican 
groceries 
Likert scale response  
Strongly Agree 
Agree 
Disagree 
Strongly Disagree 
Strongly Agree 
Residence in an 
ethnic enclave  
Categorical variable  
Yes 
No 
Yes 
Length of time lived in 
the US 
Continuous variable  Number of years  
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Figure 3.1. Conceptual Model of Factors Influencing Risk Factors for Heart Disease 
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Figure 3.2. Migration Statistics Broward County, Florida 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
US Census 2000 
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Chapter 4-Results 
 
4.1 Response/Participation Rates 
 
Eight community organizations from Palm Beach and Broward County were 
successfully recruited for participation in the study. A total of 91 persons were recruited 
within these organizations for participation in the study. The number of persons recruited 
from each organization varied as a result of organization size and members willingness 
to participate in the study. The overall response rate for all eight groups was 64%. 
Across organizations, response rates ranged from 25% to 86% with some groups having 
higher participation rates compared to others. Organizations that had a higher proportion 
of lower SES members proved harder to obtain participation from members. 
4.2 Demographics of Participants 
 
Table 4.1 describes the characteristics of Jamaican immigrants who participated 
in the JAMUS study from January 2008 to March 2010.  Forty-four (1 dietary recall was 
excluded) of the 91 participants completed an interviewer administered dietary recall and 
91 participants (including the 44 who completed dietary recall) completed a general 
health and information survey.  In the dietary recall sample, there was a slightly higher 
proportion of men (52.3%) compared to women. The mean number of years that 
persons lived in the US was 19 and the mean age at migration was 27 years of age. The 
mean age at migration was slightly lower among persons who consumed a less 
traditional diet and among less acculturated individuals (data not presented). Sixty-six 
percent of participants were married while 25 percent and 9 percent were divorced or 
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single.  A high proportion of participants had some college education (82%) and was 
employed at the time of the study (91%).  The level of educational attainment observed 
here was consistent with that observed for the Jamaican population on a whole in 
Florida 39.  Mean body mass index was high at 29.9 kg/m2 indicating that the average 
participant was obese.  We observed gender differences for marital status, educational 
attainment, and employment status. In examining differences in marital status, a higher 
proportion of men were married compared to women (78.3 vs. 53.4). In contrast, a 
higher proportion of women had at least some college education (86% vs. 78%) and was 
employed (62% vs. 52%).  
Demographics of the entire sample (n=91) showed that there was an even 
distribution of men and women in the study (Table 4.1).  Fifty-eight percent of persons 
were married while 26 and 15 percent were single and divorced respectively. The mean 
average age at migration was 25, four years younger than that for the dietary subset 
sample.  The mean age of persons was 46 years.  The distribution of educational 
attainment was similar to that of the dietary sample. Seventy-five percent of persons had 
a least some college education while 21% and 4% had high school or 0-11 years of 
education.  The proportion of persons employed was similar to that for the dietary 
subsample at 90 percent.  Body mass index was high at almost 31 kg/m2 indicating that 
the average participant was obese.  
4.3 Nutrient Analysis Results  
The results presented below are based on information from dietary recalls 
conducted among 44 participants.  
Research Question 1.0: What is the nutrient composition of the diet of Jamaican 
immigrants living in South Florida? 
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RQ 1 Hypothesis 1: The macronutrient and micronutrient intake 
of Jamaicans living in South Florida is within 10 percent of the 
DRI‘s. 
RQ 1 Hypothesis 2: Nutrients to target for the prevention of heart 
disease among Jamaican immigrants include saturated fat, fiber, 
and vitamins A, C, and E.  
Table 4.2 showed the mean nutrient intake of a sample of Jamaican immigrants 
(n=44) living in South Florida and the corresponding dietary reference for each 
respective nutrient or macronutrient. The mean energy intake among individuals in this 
sample was 2575 kcal with a standard deviation of 1235 kcal. With recent changes to 
the Dietary References Intakes 166, there is no longer a suggested total energy intake 
amount for individuals. Instead, the dietary reference for total energy intake is Estimated 
Energy Requirement (EER), which was defined as the average dietary total energy 
intake predicted to maintain energy balance in a healthy adult. This dietary reference 
created a more specific recommendation for individuals based on their energy intake 
needs.   
Considering the increasing prevalence of obesity, this type of dietary reference 
was essential.  The mean protein intake was 101 grams with a standard deviation of 50 
grams.  Comparison to the dietary reference for protein showed that both men and 
women were getting more than the recommended daily allowance of protein with an 
average mean intake for men of 56 grams and 46 grams for women. Both men and 
women had almost doubled the dietary recommended allowance (average daily dietary 
intake level that was sufficient to meet the nutrient requirements of nearly all healthy 
individuals) for protein intake. The same was found to be true for carbohydrate and fat 
intake. Results showed that Jamaican immigrants had intakes for carbohydrate and fat 
that were double the recommended amount (343 vs. 130 grams).  Findings for dietary 
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fiber showed that intake (24 grams) was close to the recommended amount (25 grams).  
There is no recommended dietary reference for saturated fat or sugar. The 
recommendation was to consume as little as possible. Vitamin A intakes were also very 
high with a mean gram intake of 9504 µg while the recommendation is 900 µg and 700 
µg respectively for men and women.  Similar findings were found for vitamins B-6, B-12, 
calcium, iron (men), folate, and selenium. Folate was examined and expressed as 
dietary folate equivalent in order to account for differences in absorption or bioavailability 
of dietary folate and synthetic folic acid 135.  
In contrast, mean intake for vitamins such as calcium and vitamin E were lower 
than recommended. Dietary intake of magnesium was higher than the recommended 
intake and intake of omega-3 fatty acids was higher than the acceptable macronutrient 
distribution range of 0.6-1.2. In summary, results showed that intakes of fiber (women), 
vitamin B-6 (men and women 51-70), iron (women 19-50) and zinc (men) were within 
10% of the dietary recommended intakes. Intakes of protein, carbohydrate, fiber (men), 
fat, vitamin A, calcium, iron (men), magnesium (men), and omega-3 fatty acid were 
greater than their recommended intakes.  Other nutrients including vitamin B-6 (men and 
women 19-50), folate, vitamin B-12, vitamin C, vitamin E, iron (women 51-70), zinc 
(women) selenium, and magnesium (women) were lower than their recommended 
intakes. Overall, nutrient values were varied in relation to the dietary reference intakes 
and intake levels and adherence were similar among men and women. Therefore, 
results were not separated by gender.  
Table 4.3 shows dietary intakes as a percentage above and below the dietary 
reference intakes by dietary intake pattern (traditional vs. less traditional) for men and 
women. Dietary intake pattern was defined by the number of days per week participants 
reported eating traditional foods. This definition was based on what foods participants 
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viewed to be traditional. Examples of some of these foods can be found in section 1.7 
and discussion on the definition in section 3.11a. Persons who consumed traditional 
food 3 or more days per week were considered to have a more traditional dietary pattern 
while those consuming foods less than 3 days were considered to have a less traditional 
dietary pattern. Results show that a large proportion of men and women have intakes 
above the DRI‘s. There were also no statistically significant differences in nutrient 
intakes above or below the DRI‘s by dietary intake patter for men. The same findings 
were true for women with the exception of vitamin E where a statistically significant 
difference in intake was observed between traditional and less traditional eaters among 
women (p=.017).  
In examining differences by gender only, Table 4.4 presents the percent below 
the DRI‘s for selected nutrients by gender. Findings showed no statistically significant 
difference in nutrient intakes between men and women with the exception of iron. 
Results for iron showed that a higher proportion of women compared to men had intakes 
below the DRI for iron (52.4mg vs. 4.4mg, p<.0001).  In addressing the second 
hypothesis, results from tables 4.3 and 4.4 supported our hypothesis that fiber and 
saturated fat were nutrients of concern in this population for the development of heart 
disease. The mean saturated fat intake for the study population was 31 mg which was 
higher than the DRI for total fat intake suggesting that saturated fat intake could be 
lowered. Results for fiber also showed that a high proportion of men and women had 
fiber intakes below the DRI for fiber. Intakes for vitamins A and C showed that the 
majority of the study population exceeded the recommended daily allowance for these 
nutrients. In contrast results for vitamin E showed that a higher proportion of the study 
population had intakes of vitamin E less than the recommended daily allowance.  
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4.4 a. Percent Contribution of Macronutrients to Energy 
 
Table 4.5 shows the percentage contribution of the macronutrients to energy for 
the study population. The highest percentage of energy was from carbohydrates (52%) 
followed by fat (31%) and protein (16%).  Alcohol accounted for a small percentage 
contribution to energy with 1% contribution.  In examining macronutrient intake by 
dietary pattern, we observed a similar pattern for both dietary intake patterns with 
carbohydrates contributing the most to energy. However, persons who consumed a 
more traditional diet had a higher proportion contribution of carbohydrates (53% vs. 51% 
p=.61), alcohol (2% vs. 0% p=.24), and saturated fat (37% vs. 33% p=.26) to energy 
compared to persons with a less traditional diet.  Persons with a less traditional eating 
pattern had a higher percentage of energy from protein.  Other macronutrient intakes 
were similar among the two groups and overall results showed no statistically significant 
difference in the percent macronutrient intake to energy.  
4.4 b. Percent Contribution of Foods to Nutrients 
Tables 4.6 and 4.7 show the top ten contributing foods to total energy, fat, 
protein, carbohydrates, saturated fat, and fiber for all participants.  The top ten foods that 
contributed to energy were also top foods that contributed to macronutrients. Rice and 
peas, flavored drinks, chicken, and red peas soup, were among the top foods 
contributing to energy (Table 4.6) among study participants. Most of the foods listed in 
table 4.5 are traditional Jamaican foods that may have been prepared in different ways, 
some healthier than others. Nonetheless, Jamaican immigrants are consuming 
traditional foods in general. The top foods themselves were not surprising as these were 
foods commonly found in the Jamaican restaurants in the two counties.  Rice and peas 
made the highest contribution to energy (8.0%) followed by flavored drinks (5.9%) and 
chicken (4.5%). An unanticipated finding was the percent contribution of red peas soup 
 116 
to energy. This food had to be eaten with enough frequency and quantity to have made 
the top ten lists. The other foods included in Table 4.6 are other traditional foods such as 
ackee and saltfish.   
The top ten foods contributing to macronutrients are presented in table 4.6. Top 
foods contributing to protein contain some of the same foods that contributed most to 
energy. For example, chicken, rice and peas, red peas soup and ackee and saltfish are 
all foods that contributed most to energy. The top food, chicken, accounted for almost 
14% of the contribution to protein intake followed by fish at 8.4%.  Rice and peas 
accounted for 4.9%. 
The top contributor to carbohydrate intake was juice-flavored drinks which 
accounted for almost 11% contribution to carbohydrates.  Juice-flavored drinks were low 
in nutritional value and high in sugar and calories. Other foods that contributed  highly to 
carbohydrates included rice and peas, syrup, milo, boiled plantain, red peas soup, and 
banana. Rice and peas alone accounted for 10.4 % of the contribution to carbohydrates.   
The results for foods contributing to fiber were contrary to the investigator‘s a priori 
hypothesis. It was thought that fruits and vegetables would make up the top ten foods 
contributing to fiber. On the contrary, most of the foods listed are grain/lentil based 
dishes or foods that are higher in fiber. The inclusion of coconut water and flavored juice 
drinks is surprising. Banana was the only fruit included in the top ten foods contributing 
to fiber.   
Foods that contributed most to fat included chicken, rice and peas, pork, red 
peas soup, ox tail, ackee and saltfish, and peanut butter (Table 4.7).  Peanuts, butter, 
and crackers were among the non-traditional foods listed.  These findings too were a 
reflection of what was typically eaten in this population of Jamaicans.  The top foods that 
contributed to fat and saturated fat were similar with rice and peas, chicken, butter, 
macaroni and cheese, ox tail, and red peas soup contributing to fat and saturated fat. 
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Items such as cheesecake, cookies, and breadsticks were less traditional foods listed in 
the table. 
Sodium was an important nutrient to highlight given its role in the development of 
hypertension and the prevalence of hypertension among Jamaican immigrants.167;168 The 
top foods that contributed to sodium were no different than the top foods that contributed 
to energy and macronutrients. Most of the foods listed in Table 4.8 for sodium are non-
processed foods that were not inherently high in sodium. The exceptions to this list were 
pizza and garlic sticks since neither was reported as being home-made.   
Table 4.8 also included the top ten foods contributing to sugar. This list showed a 
different set of foods compared to food that contribute to energy and other 
macronutrients suggesting that these foods were not commonly eaten or eaten with high 
frequency. If the latter case were true, these foods would have contributed highly to 
energy and macronutrients. The food with the highest contribution was juice/flavored 
drinks followed by hot chocolate. These two items account for over 30% of the foods that 
contributed to sugar.   
Sources of vitamin A included carrots, flavored juice/drinks, garden salad, and 
calaloo (table 4.8). Carrot intake accounted for almost 15 percent of vitamin A intake 
while juices accounted for 14 percent, garden salad and calaloo accounted for 8 percent 
independently. These four foods were the source for 45 percent of the vitamin A intake 
among Jamaican immigrants. All four foods were reported often by participants. Carrots 
are often an ingredient in many traditional dishesand juices and were consumed 
frequently by participants.Salad and calaloo (a traditional dish) were also regularly 
consumed as part of their own meal. The other foods that contributed to vitamin A 
included mostly traditional foods: ox tail, red peas soup, green plantain, and brown stew 
chicken. These foods represented 13.2 percent contribution to vitamin A intake. Raw 
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carrots and mixed vegetables accounted for 3.5 and 2.4 percent contribution to vitamin A 
intake.  
Foods that contributed to vitamin C intake included juice, fruit and vegetables. 
Results (table 4.8) showed flavored drinks/juice as the top contributor to vitamin C (28 
percent).  Traditional foods such as ackee and saltfish and calaloo made the top ten list 
accounting for 6.3 and 2.3 percent contribution to vitamin c respectively.  Broccoli and 
fruit salad were two other substantial contributors to vitamin c intake in this sample of 
Jamaican immigrants. Green pepper, fruit punch, mixed vegetables and pear accounted 
for less than 3 percent contribution to vitamin C intake.  
Results for vitamin E showed a remarkable demarcation between the percent 
contribution of pear and other top ten foods (table 4.8).  Pear (a Jamaican term for 
avocado) accounted for 20 percent contribution of vitamin E intake while other foods on 
the list accounted for 7 percent or less of intake. Crackers and peanuts accounted for 7 
and 3.2 percent of vitamin E intake. Other foods such as calaloo and flavored 
drinks/juice accounted for 2.7 and 2.6 percent respectively. Many of the foods included 
in this list were also top ten contributors to macronutrients (chicken and fish).  Broccoli, 
hot chocolate, and almonds accounted for less than 2.5 percent of vitamin E intake.  
Overall, analyses of the contribution of foods to macronutrient and micronutrient 
intakes showed that the diets of study participants mainly consisted of poultry, fish, 
legumes, rice, and fats from a variety of sources. 
4.5 Results for Dietary Intake Pattern, Acculturation, and Heart Disease Risk 
Factors  
Table 4.9 presents a comparison of demographic characteristics by dietary intake 
pattern, which was measured by the number of days traditional food was consumed. The 
outcome variable number of days traditional food was consumed  was dichotomized 
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based on its distribution (Figure 4.1) with persons who consumed traditional foods 3 
days or less considered ―less traditional,‖ and those who consumed traditional foods 4 or 
more days considered ―traditional.‖  
In examining demographic characteristics by dietary intake pattern (traditional vs. 
less traditional), we observed different patterns for each group for certain characteristics. 
Dietary intake pattern represented many characteristics of persons. It represented a 
person‘s level of acculturation, environmental factors influencing dietary intake, socio-
economic status, and other factors that represented migration experience and social 
status in the US. Persons who consumed a traditional versus less traditional diet showed 
a similar distribution of men and women (48% vs. 50%) (table 4.9).The mean age in both 
groups was equal to 46 years and there was a 4 year time difference in the age of 
migration with persons who consumed a less traditional diet migrating at a younger age 
(28 vs. 24 years). Most persons who consumed a traditional diet were married (74%) 
while 22 and 4 percent were single and divorced respectively.  In contrast, persons who 
consumed a less traditional diet had a much lower proportion of persons who were 
married (53%) and higher proportion of single and divorced persons (29% and 19%).   A 
higher proportion of persons who consumed a less traditional diet were employed (91%) 
compared to persons with a more traditional diet. Similar to the distribution of 
educational attainment for the dietary sample, persons who consumed a less traditional 
dietary pattern had a higher proportion of persons with at least some college education 
compared to persons with a more traditional eating pattern (85% vs. 44%).  Persons with 
a less traditional dietary intake pattern had higher mean BMI compared to persons with a 
more traditional diet.  
Research Question 2.0: What is the role of acculturation and social and economic 
factors in the dietary consumption pattern of Jamaican immigrants living in South 
Florida? 
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Figure 4.1 shows the distribution of the consumption of traditional foods for the 
study sample. The distribution shows that there was slight variation in traditional food 
consumption 0-6 days per week and a large increase at 7 days. This outcome was 
examined a 2 different ways in analyses. First, to retain all information from the variable, 
number of days traditional foods were consumed was treated as a continuous variable in 
linear regression analyses. Next, to further examine the possibility of differences 
between strata of dietary intake pattern on predictor variables, dietary intake pattern was 
categorized based on its distribution into 4 nominal strata: 1) 0 days 2) 1-3 days 3) 4-6 
days 4) 7 days. Analyses were conducted using multinomial logistic regression. These 
strata were determined based on natural breaks observed in the distribution of the 
variable. Results of both methods are presented below.  
Table 4.10 shows the results of the linear regression bivariate analysis between 
key study variables and the outcome variable dietary intake pattern (measured as a 
continuous variable- number of days traditional food was consumed). Findings showed 
that measures of acculturation had a statistically significant association with dietary 
intake pattern. For every 1 unit increase in age at migration, the number of days 
traditional food was consumed increased by 0.05 (p=0.03). Similarly, less acculturated 
persons were found to consume traditional foods more days per week compared to more  
acculturated persons (β=0.12 p<0.05). Educational attainment (1-12 years) was also a 
statistically significant predictor of dietary intake pattern.  Results showed persons with 
1-12 years of education consumed traditional foods 2.14 more days compared to 
persons with a college education (β=2.14, p=<0.01).   
Though results were not statistically significant for marital status, findings were 
interesting that persons who were divorced/separated and single consumed traditional 
foods a fewer times per week compared to married persons.  
  
 121 
RQ 2 Hypothesis 1: Jamaican immigrants who are less 
acculturated (have lower acculturation score) consume traditional 
Jamaican foods more often compared to more acculturated 
immigrants 
RQ 2 Hypothesis 2: Lower income, lower education level, and 
residence in an ethnic enclave are associated with higher 
consumption of traditional Jamaican foods compared to persons 
with higher income, higher education, and residence in a mixed 
neighborhood. 
Linear Regression Results 
Table 4.10 column 3 presents the multivariate linear regression results for the 
outcome dietary intake pattern. Similar to the bivariate findings, results for acculturation 
showed a statistically significant association with dietary intake pattern (β=0.11 p=.05) 
after adjusting for covariates. Another measure of acculturation, age at migration, was 
no longer statistically significant in the multivariate model (β=0.05 p=0.07). Demographic 
variables such as age, sex, marital status, and number of children less than 18 years in 
the home did not show a statistically significant relationship with dietary intake pattern. 
However, education attainment showed statistically significant results. Persons with 0-12 
years of education were more likely to eat traditional foods more times per week 
compared to those with a college education (β=2.21 p=0.002). 
Environmental factors hypothesized to be associated with dietary intake pattern 
also did not show a statistically significant association. Living in an ethnic enclave 
(persons in neighborhood Jamaican), availability of Jamaican grocers and restaurants 
showed no statistically significant association with dietary intake pattern. One exception 
was the result for socialization with other Jamaicans. Persons who agreed that their 
social circle consisted of mostly Jamaicans were more likely to eat traditional Jamaican 
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foods compared to those who strongly agreed (β=1.58 p=0.04). Physical activity showed 
a negative association with dietary intake pattern which did not reach statistical 
significance (β=-0.27 p=0.08). Persons who were more physically active (reported a 
greater number of days) consumed traditional foods fewer days per week compared to 
less active persons. 
Overall, socio-economic variables varied in their relationship with dietary intake 
pattern (Table 4.10 third column). Residence in an ethnic enclave was not associated 
with the outcome (β=0.20 p=0.80). Educational attainment however, was significantly 
associated with dietary intake pattern; specifically, persons with 0-12 years of education 
(β= 2.21 p=.002). Persons with 0-12 years of education consumed traditional foods 2.21 
more days compared to persons with a college education. Demographic variables, age 
and sex, included in the model were not statistically significant.  
Generalized Estimating Equation Results  
Adjusting for correlated responses, the mixed model analysis showed that level 
of acculturation was a statistically significant predictor of dietary intake pattern (table 
4.20). Consistent with findings from the linear regression analysis, results showed that 
persons with lower levels of acculturation consumed traditional foods more days per 
week compared to less acculturated persons (β=0.03 p<.05). Another indicator of 
acculturation, age at migration, showed similar findings. Persons who migrated at older 
ages consumed traditional foods more days per week compared to younger persons 
(β=0.02 p<.05). Similar to findings listed in table 4.20, results showed that socialization 
with other Jamaicans and educational attainment through high school are statistically 
significant predictors of dietary intake pattern. The direction of the association, however, 
was different in the mixed-model analysis. The current results showed that persons who 
socialized with other Jamaicans consumed traditional foods fewer times per week 
compared to persons who did not socialize with other Jamaicans (β=-0.44 p<.05).  
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Educational attainment (0-12 years) was also negatively associated with dietary intake 
pattern (β=-0.56). Other statistically significant predictors of dietary intake pattern 
included marital status. Divorced/Separated and single persons consumed traditional 
foods more days per week compared to married persons.  
RQ 2 Hypothesis 3: Persons with higher education and income 
who are less acculturated consume traditional foods more days 
per week. 
Linear Regression Results 
Table 4.10 (column 5) shows the multivariate linear model results for dietary 
intake pattern with interaction terms between acculturation and socio-economic factors 
included. Results showed that the interaction term between ―acculturation and 
educational attainment‖ was statistically significant. The association between 
acculturation and dietary intake pattern depended on a person‘s level of educational 
attainment. For a given level of acculturation, persons with 1-12 years of education 
consumed traditional foods (β=-0.44 p=0.001) fewer days per week compared to 
persons with the same level of acculturation who have a college education. Similarly, 
persons with a given level of acculturation and some college education consumed 
traditional foods (β= -0.37 p=0.001) fewer days compared to college educated persons 
at the same level of acculturation. 
Results for the interaction between residence in an ethnic enclave and 
acculturation showed that for a given level of acculturation persons who do not live in an 
ethnic enclave consumed traditional foods (β=-0.39 p=0.01) fewer days per week 
compared to those at the same level of acculturation living in an ethnic enclave. Again, 
age and sex were not statistically significant in this model. Consistent with the stated 
hypothesis (3) was that persons who lived in an ethnic enclave were more likely to 
consume traditional foods compared to persons who did not live in an ethnic enclave 
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(β=16.10 p=0.01). Results for the availability of Jamaican restaurants showed varied 
findings and some approached statistical significance. Persons who agreed that 
Jamaican restaurants were available in their neighborhoods were less likely (β=-1.20 
p=0.09) to consume traditional foods compared to those who strongly agreed. A similar 
result was observed for persons who strongly disagreed that Jamaican restaurants were 
available in their neighborhood. Results also showed that persons who disagreed that 
Jamaican restaurants were available were more likely to consume Jamaican foods 
compared to those who strongly agreed that Jamaican restaurants were available.  
Other predictors in the model were not statistically significant but noteworthy. The 
presence of children in the home did was not a significant predictor of dietary intake 
pattern as was physical activity. Persons who were divorced or separated were less 
likely to consume traditional foods compared to those who were married (β=-1.20 p=.06).  
 
The results of the stratified analysis for dietary intake pattern are presented in 
Table 4.11. Dietary intake pattern (measured by number of days traditional food was 
consumed) was categorized into 4 strata based on the distribution of the variable. Zero, 
1-3, and 4-6 days of consumption of traditional food was compared to 7 days. 
Acculturation was a not a statistically significant predictor of dietary intake pattern. 
Results showed statistically significant differences across strata of days of traditional 
food consumption for 1-12 years of education and availability of Jamaican restaurants. 
Specifically, persons with 1-12 years of education were less likely to consume traditional 
foods 0 (OR=0.02 95% CI 0.00-0.81) and 1-3 (OR=0.03 95% CI=0.00-0.32) days per 
week compared to college educated persons. Similarly, persons who agreed that 
Jamaican restaurants were available in their neighborhoods were less likely to eat 
traditional foods 0 days per week (OR=0.02 95% CI=0.00-0.62). , Results (table 4.11) 
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showed that there was no difference in the relationship between predictor variables and 
different levels of the outcome variable number of days traditional food is consumed.  
Generalized Estimating Equation Results 
Due to the small study sample size results could not be obtained for this 
hypothesis.  
Research Question 3.0: Do persons who have a higher level of acculturation have 
higher prevalence of heart disease risk factors (obesity, hypertension, diabetes, 
smoking, physical inactivity).  
RQ 3 Hypothesis 1: Persons with higher level of acculturation 
have a higher prevalence of heart disease risk factors compared 
to persons with lower levels of acculturation 
Research Question 4.0:  Do persons who have lower consumption of traditional 
Jamaican foods have higher prevalence of heart disease risk factors (obesity, 
hypertension, diabetes, smoking, physical inactivity) 
RQ 4 Hypothesis 1: Persons with lower consumption of 
traditional foods have a higher prevalence of heart disease risk 
factors compared to persons with higher consumption of 
traditional foods 
Table 4.12 presents the prevalence of obesity, smoking, physical inactivity, 
diabetes, and hypertension for the entire study sample (n=91). As shown, the risk factors 
with highest prevalence were obesity (31.9%) and hypertension (34.1%).Other 
conditions such as physical inactivity and diabetes were lower in prevalence compared 
to obesity and hypertension but still noteworthy (13.2% and 7.7% respectively).  
Bivariate analyses were conducted for predictor variables (socio-demographic and 
lifestyle factors, acculturation and dietary intake pattern) hypothesized to be associated 
with heart disease risk factors and are presented in table 4.13. Results from multivariate 
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logistic and linear regression analyses showed mixed associations between level of 
acculturation and heart disease risk factors and dietary intake pattern and heart disease 
risk factors. These results are presented in table 4.14. In addition, results for the mixed 
model approach are presented in table 4.21. Due to the low prevalence of smoking in 
the sample and problems with model convergence, smoking was not examined in 
modeling. The results of the bivariate, and multivariate (linear and logistic models), and 
generalized estimating equation analyses are summarized by condition in the sections 
that follow. 
4.5 a. Obesity  
 
Obesity was measured by body mass index in all models. Bivariate results for 
obesity showed no statistically significant association between covariates and obesity. 
Acculturation, measured by acculturation score,  showed no statistically significant 
association with obesity (β= 0.08 p=0.57). Consistent with the stated hypothesis, results 
showed that persons who consume traditional foods a greater number of days per week 
were less likely to be obese (β=-.10) compared to persons who consumed traditional 
foods less days per week.  Again, this finding was not statistically significant. 
Demographic variables examined which included age, sex, educational attainment, and 
employment status, were not significantly associated with obesity. Though findings were 
not statistically significant the direction of the associations observed for a few variables 
are noteworthy. Persons with 1-12 years of education had lower BMI (β=-0.94) 
compared to persons with a college education. A similar negative association was 
observed for persons with some college education (β=-0.42). Interestingly, persons who 
were out of work had a BMI .78 (p=0.80) higher than employed persons while 
homemakers, students, and retired persons had a BMI .64 lower than employed 
persons. Contrary to the investigators hypothesis, having time available to prepare 
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traditional food was positively associated with obesity suggesting that people who have 
time to prepare traditional foods have higher BMI.  
Multivariate results were consistent with bivariate results for obesity showing no 
statistically significant results (Table 4.14). The main exposures, acculturation and 
dietary intake pattern, again did not show a statistically significant relationship with 
obesity; however, the negative association between number of days traditional food was 
consumed and obesity is noteworthy (β=-0.23 p=0.47) as was the positive association 
between acculturation and obesity (β=0.07 p=0.62). Though not statistically significant, 
the direction of the association is consistent with the stated hypotheses. The direction of 
most of the associations between variables and heart disease risk factors were similar to 
those observed in the bivariate results. Other predictor variables included in the model 
such as age, sex, physical inactivity were not statistically significant predictors of obesity.  
Results from the generalized estimating equation analysis showed that 
acculturation and dietary intake pattern were not statistically significant predictors of 
obesity. In fact, sex was the only statistically significant predictor of obesity (β=-0.83 
p<.05) which contrasts prior results in table 4.14 that showed that none of the predictors 
was a statistically significant predictor of dietary intake pattern.  
4.5 b. Physical Activity  
 
Physical activity is measured by the number of days per week participants 
reported physical activity. Bivariate analyses showed a positive but statistically 
insignificant association between acculturation and physical activity (Table 4.13). In 
contrast, persons who ate traditional foods more days per week were less likely to be 
physically active compared persons who ate traditional foods fewer number of days per 
week (β=-0.13 p=0.12). Results for demographic variables varied in the direction of their 
association with physical activity. Age and sex demonstrated a positive association while 
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educational attainment was negatively associated with physical activity, though 
statistically insignificant. None of the other variables were significantly associated with 
physical activity.  
There was no association observed between level of acculturation and physical 
activity in the multivariate model (table 4.14). Number of days traditional food was 
consumed was negatively associated with physical activity showing that persons who 
ate traditional foods more days per week were less likely to be physically inactive (β=-
0.17 p=0.07). Though findings were not statistically significant the negative association 
with physical activity is noteworthy. Results also showed a positive statistically significant 
association with demographic variables age and sex. Specifically, women were 
physically active more number of days per week compared to men (β=0.92 p=0.03). 
Similarly, older persons were found to be physically active more days per week 
compared to younger persons (β=0.05 p=0.02). Educational attainment showed varied 
results. Persons with 1-12 years of education were more likely to be physically inactive 
(β=0.19 p=0.73) compared to those with a college education. Results for other predictors 
were not statistically significant. Of note was the finding for body mass index which 
showed a negative association with physical inactivity though it was not statistically 
significant (β=-0.01 p=0.66). 
The small sample size precluded the mixed method analysis for the physical 
activity outcome using generalized estimating equations.  
4.5 c. Hypertension 
 
The hypertension outcome was modeled as a binary outcome, yes or no for a 
doctor diagnosis of hypertension. Bivariate relationships with variables hypothesized to 
be associated with hypertension were examined (Table 4.13). Key variables, 
acculturation and number of days traditional food is consumed, did not show a 
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statistically significant association with hypertension. Results showed statistically 
significant results for age, physical activity, and obesity.  Older persons were 1.12 times 
more likely to have hypertension compared to younger persons. Similarly, persons who 
reported fewer numbers of days of physical activity were almost 1.3 times more likely to 
have hypertension. In other words, for a unit increase in the number of days of physical 
activity there is a 30 percent increase in the odds of hypertension. Results also showed 
that persons with a higher body mass index are 1.2 times more likely to be hypertensive. 
Other variables such as sex, educational attainment, and employment status were not 
statistically significant.  
Multivariate results showed that there was no statistically significant association 
between acculturation and hypertension and number of days traditional foods was 
consumed and hypertension, which were key predictors in the model (Table 4.14). 
Similar to findings from the bivariate analysis, age was positively associated with 
hypertension as was obesity and both were statistically significant (OR=1.15 CI=1.06-
1.24; OR=1.19 CI=1.07-1.32). Results indicated that older persons were more likely to 
have hypertension compared to younger persons and persons with higher body mass 
index were more likely to have hypertension. Having 1-12 years of education was found 
to be significantly associated (OR=5.59 CI=1.10 - 28.33) with hypertension after showing 
no significance in the bivariate model. Persons with 1-12 years of education were 5 
times more likely to have hypertension compared to college educated persons. Physical 
activity was no longer significant with the presence of other variables in the model 
(OR=1.18 CI=0.87 – 1.59). Other predictors that included sex, physical activity, having 
time available to prepare traditional dishes, and employment status were not statistically 
significant predictors of hypertension. 
The generalized estimating equation analysis showed similar and contrast 
findings to the results obtained by logistic regression for hypertension. Results for 
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hypertension had more statistically significant findings compared to the logistic 
regression results. Acculturation was a statistically significant predictor of hypertension. 
Results showed that persons with lower levels of acculturation were more likely to be 
hypertensive (β=0.05 p<.05). This finding was in contrast with logistic regression results 
for hypertension. Similar to prior logistic regression results (table 4.14), age (β=0.15 
p<.05) and body mass index (β =0.18 p<.05) were statistically significant predictors of 
hypertension. Older persons and persons with higher body mass index were more likely 
to be hypertensive. Finally, results showed that compared to persons with at least a 
college education, persons with 1-12 years of education were less likely to be 
hypertensive (β=-1.72 p<0.05). 
4.5 d. Diabetes 
 
The diabetes outcome was modeled as a binary outcome, yes or no for a doctor 
diagnosis of diabetes. Results for diabetes are presented in Table 4.13. Key variables of 
interest, acculturation and number of day traditional food is consumed, were inversely 
related to diabetes. Less acculturated persons were more likely to have diabetes 
(OR=0.99 CI=0.85-1.14); similarly persons who consumed traditional foods more often 
were less likely to have diabetes (OR=0.94 CI=0.71-1.25). Age and sex were the only 
two variables that were statistically significant. Results showed that older persons were 
1.1 times more likely to have diabetes (CI=1.00 – 1.19) compared to younger persons 
and women who were 9 times more likely to have diabetes (CI=1.11 – 77.44). However, 
given the wide confidence interval for the latter finding, we did not have confidence in the 
accuracy of the parameter estimate. Physical activity, obesity, and employment status all 
showed a positive association with diabetes but were not statistically significant. Again, 
other findings were also not statistically significant but show noteworthy parameter 
estimates and direction of association with the outcome. Persons who are physically 
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active more days per week are 1.4 times more likely to have diabetes. Results for 
employment status concur with findings for physical activity showing persons who are 
out of work (OR=3.57) or voluntarily not in the work force (OR= 2.68) more likely to have 
diabetes compared to working persons.  
Variables performed differently in the multivariate model (Table 4.14). 
Acculturation was not statistically significant in the multivariate model, which contrasted 
the findings demonstrated in the bivariate analysis. Number of days per week traditional 
food was consumed showed an inverse association with diabetes, but was not 
statistically significant. The finding suggested that persons who ate traditional foods a 
greater number of days per week had lower odds of diabetes. Results showed a 
statistically significant association between diabetes and age. Older persons had a 1.1 
higher odds of having diabetes compared to younger persons (CI=1.00-1.21). 
Educational attainment, employment status, obesity, employment status all showed a 
positive association with diabetes but were not statistically significant. Women were 
found to be 9 times more likely to have diabetes compared to men. Again this finding 
was not statistically significant, but the size of the parameter estimate was noteworthy.  
Also worthy of note in the results for diabetes is the magnitude of the odds ratios for 
some of the predictor variables. Sex (OR=9.38) and employment status (OR=7.08) are 
both examples where the magnitude of the association is large though the findings were 
not statistically significant. 
Due to the small size of the study sample, the diabetes outcome was unable to 
be examined using the generalized estimating equation technique.  
4.6 Validation Analyses  
 
The results presented below include a sub-analysis that included 44 participants 
re-defining the outcome dietary intake pattern. In these validation analyses, dietary 
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intake pattern was operationalized as the percent of total calories from traditional 
Jamaican foods (see Validation Analyses under section 3.20 d in Methods).  
Figure 4.2 shows the distribution of the variable dietary intake pattern redefined. 
As illustrated, for almost 60 percent of participants, traditional food accounted for up to 
12 percent of their daily caloric intake. Traditional foods accounted for  12 to 71 percent 
of daily caloric intake for the rest of participants. The Figure 4.2 shows a dichotomy of 
consumption of traditional foods where a high proportion of people were eating a small 
amount of traditional foods and a smaller proportion of people consumed traditional 
foods in greater amounts. The distribution shown in figure 4.2 contrasts that shown in 
figure 4.1 where we observed more variation in levels of dietary intake.  
In examining mean nutrient by dietary intake pattern, we dichotomized dietary 
intake pattern as follows: 1. <= 12% of calories-less traditional 2. >12% of calories-
traditional. Results are shown in table 4.15. Similar to results from previous analysis, 
there were no statistically significant differences between traditional and less traditional 
eaters on any of the nutrients examined. Mean intake values were also similar between 
the two analyses (original and validation).  
Table 4.16 presents the percent contribution of macronutrients to energy for the 
validation sample. Similar to results shown in table 4.5, there was no statistically 
significant difference in protein, fat, carbohydrate, and alcohol intake between persons 
eating a traditional versus a less traditional diet. The percent contribution for each 
macronutrient in the validation sample showed a slightly different pattern to that shown 
for the sample when dietary intake pattern was measured by the number of days 
traditional food was consumed (see table 4.5). In the validation sample the highest 
contribution to energy came from carbohydrates followed by fat, saturated fat, and 
protein. Results for the entire sample (table 4.5) showed the highest percent contribution 
to energy came from carbohydrates followed by saturated fat, fat, protein, and alcohol. 
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One notable difference between the two analyses was that there was a statistically 
significant difference in saturated fat intake between the traditional and less traditional 
groups in the validation analysis.  
Multivariable analyses were also conducted using the validation sample (dietary 
intake patter re-defined) to examine research questions 2, 3, and 4. Results are 
presented in the sections that follow.  
Research Question 2.0: What is the role of acculturation and socio-economic factors in 
the dietary consumption pattern of Jamaican immigrants living in South Florida? 
Table 4.17 presents the results for research question 2 examining the role of 
social and economic factors in predicting dietary intake pattern. Validation results 
showed that educational attainment and the availability of Jamaican grocers were 
significant predictors of dietary intake pattern.  Specifically, persons with 1-12 years of 
educational attainment were more likely to eat a traditional diet compared to college 
educated persons. Persons who reported not having availability of Jamaican grocers 
were more likely to eat a less traditional diet compared to persons who agreed that 
Jamaican grocers were available in their neighborhoods. The statistically significant 
predictors in the validation sample were different compared to those for the original 
sample except for educational attainment. The original analyses showed educational 
attainment, acculturation, and socializing with other Jamaicans as positively and 
significantly associated with dietary intake pattern (measured by the number of days 
traditional food was consumed). Results for the model that included interaction terms 
between acculturation and social/economic factors for the validation sample showed that 
not having stores available to purchase Jamaican foods is associated with lower 
consumption of traditional foods (β=-82.1 p<0.05) . Interaction terms included in the 
model were not statistically significant. In contrast, interaction terms between 
acculturation and educational attainment and acculturation and residence in an ethnic 
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enclave (measured by persons living in Jamaican neighborhoods) were statistically 
significant. Overall, results were different between the two samples. Acculturation was 
no longer significant in the validation models and neither was socializing with other 
Jamaicans suggesting that both measures of dietary intake pattern are capturing 
different aspects of food consumption.  
Research Question 3.0: Do persons who have higher level of acculturation have higher 
prevalence of heart disease risk factors (obesity, hypertension, diabetes, smoking, 
physical inactivity).   
RQ 3 Hypothesis 1: Persons with higher level of acculturation 
have a higher prevalence of heart disease risk factors compared 
to persons with lower levels of acculturation 
Research Question 4.0:  Do persons who have lower consumption of traditional 
Jamaican foods have higher prevalence of heart disease risk factors (obesity, 
hypertension, diabetes, smoking, physical inactivity). 
RQ 4 Hypothesis 1: Persons with lower consumption of 
traditional foods have a higher prevalence of heart disease risk 
factors compared to persons with higher consumption of 
traditional foods 
Results for the validation sample for questions 3 and 4 are presented in Tables 
4.18 and 4.19. Model results for obesity and physical activity showed that dietary intake 
pattern was significantly associated with obesity and physical activity. Persons with a 
higher percent of calories from traditional foods were more likely to be obese compared 
to those with a lower percent of calories from traditional foods. In contrast, dietary intake 
pattern was negatively associated with physical activity with persons who had a higher 
percent of calories from traditional foods physically active a lower number of days per 
week (β= -0.03 p=0.04). Sex was also significantly associated with physical activity 
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showing that women are more likely to be physically active compared to men (β=1.52 
p=0.01). Acculturation was not statistically significant in either model as were the other 
predictors included. These findings for the validation sample are different than that 
observed in the original sample. The original analyses showed age and sex as 
significant predictors of physical activity. All other results were not statistically significant.  
Validation findings for diabetes and hypertension showed not statistically 
significant findings. The main predictors of interest, acculturation and dietary intake 
pattern, showed no association with diabetes or hypertension. The original analyses 
(presented in the left side of table 4.19) showed educational attainment, age, and BMI as 
significant predictors of hypertension. Results compared between both analyses were 
very different. In essence, acculturation and dietary intake pattern were not significant 
predictors of risk factors for heart disease in the validation as hypothesized.  
Mixed Model Results-Validation Sample  
  
Mixed model results for the validation sample (included persons who completed 
dietary recalls) showed statistically significant results for the four heart disease risk 
factor outcomes. Results for obesity showed different finding from that in table 4.21. 
Dietary intake pattern, measured by percent of energy from traditional food, was a 
statistically significant predictor of obesity (β=0.14 p<0.05). Other statistically significant 
results were employment status (homemaker, student, or retired) and educational 
attainment (some college). Persons who are homemakers, students, or retired had a 
higher body mass index compared to persons who are employed (β=6.39 p<0.05) and 
persons with some college education had lower body mass index compared to college 
educated persons (β=-2.92 p<0.05).  
Dietary intake pattern was also a significant predictor of physical activity (β=-0.03 
p<.05). Persons with a higher proportion of energy from traditional foods are less likely to 
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be physically active. Other significant predictors of physical activity were sex and 
educational attainment (0-12 years).  
The main predictor variables, acculturation and dietary intake pattern, were not 
significant predictors of hypertension. Age, physical activity, and having time available to 
prepare traditional foods were statistically significant positive predictors of hypertension. 
These variables were not significant in prior results (table 4.21). Educational attainment 
was negatively associated with hypertension showing that persons with 0-12 years and 
some college education were less likely to be hypertensive compared to college 
educated persons. These findings were statistically significant. Results for diabetes only 
had significant results for sex. Findings showed that women were less likely to have 
diabetes compared to men (β=-2.19 p<0.05).  
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Table 4.1 Characteristics of Jamaican Immigrant Participants in JAMUS Study 
 
 
  
  
Dietary Sample Total Sample  
Characteristic Total  Men  Women Total Men  Women 
  n=44 n=23 n=21 n=91  n=45  n=46 
Mean Age (yrs) 48 49 48 46 47 46 
Mean Age at Migration (yrs) 27 28 26 25 25 24 
Mean Years of Stay in US 19.3 18.4 20 19.7 19 20 
Married (%) 65.9 78.3 52.4 58.2 66.7 50.00 
Single (%) 25.0 17.4 33.3 26.4 20.0 32.6 
Divorced (%) 9.1 4.3 14.3 15.4 13.3 17.4 
College and Beyond (%) 81.8 78.3 85.7 74.7 71.1 78.3 
High School Graduate (%) 15.9 17.4 14.3 20.9 24.5 17.4 
0-11 years Education (%) 2.3 4.3   4.4 4.4 4.4 
Employed (%) 90.9 52.2 61.9 90.1 48.9 69.6 
Mean Body Mass Index 
(kg/m
2
) 
29.9 30.4 30.8 27.4 25.8 30.3 
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Table 4.2 Nutrient Profile of Jamaican Immigrants in South Florida 
  
JAMUS Study 
Mean(SD) 
Dietary Reference 
Energy (kcal)** 2575 (1235) NDRA 
Protein (g) 101 (50) 
Men 19-70 yo: 56 g  
Women19-70 yo: 46 g 
Carbohydrates (g) 343 (206) 
Men 19-70 yo: 130 g 
Women 19-70 yo: 130 g 
Sugars (g) 143 (139) NDRA 
Total Dietary Fiber (g) 24 (16) 
Men 19-50 yo: 38 g 
Men 51-90 yo: 30 g 
Women 19-50: 25 g 
Women 51-70: 21 g 
Fat (g) 88 (48) 
Men 19-70 yo: 20-35 g* 
Women 19-70 yo: 20-35 g* 
Saturated Fat (g) 31 (20) NDRA 
Vitamin A (µg) 9504 (9832) 
Men19-70= 900 µg  
Women 19-70 yo= 700 µg 
Vitamin B-6 (mg) 2 (1.3) 
Men 19-50 yo: 1.3 mg 
Men 51-70 yo: 1.7 mg 
Women 19-50 yo: 1.3 mg 
Women 51-70 yo: 1.5 mg 
Folate, DFE (mcg_DFE) 500 (308) 
Men 19-70 yo: 400 µg 
Women 19-70 yo: 400 µg 
Vitamin B-12 (mcg) 5 (5) 
Men 19-70 yo: 2.4 µg 
Women 19-70 yo: 2.4 µg 
Vitamin C (mg) 159 (141) 
Men 19-70 yo: 90 mg 
Women 19-70 yo: 75 mg 
Vitamin E (mg) 10 (14) 
Men 19-70 yo: 15 mg 
Women 19-70 yo: 15 mg 
Calcium (mg) 716 (497) 
Men 19-70 yo: 1000 mg 
Women 19-70 yo: 1000 mg 
Iron (mg) 18 (9) 
Men 19-70 yo: 8µg 
Women 19-50 yo: 18µg  
Women 51-70 yo: 8µg 
Zinc (mg)  12 (7) 
Men 19-70 yo: 11 mg 
Women 19-70 yo: 8 mg 
Selenium (mcg) 154 (94) 
Men 19-70 yo: 55 µg 
Women 19-70: 55 µg 
Magnesium  377(209) 
Men 19-30 yo: 400 mg  
31-70 yo: 420 mg 
Women 19-30 yo: 310 mg 
31-70 yo: 320 mg 
Omega-3 fatty acids 2.0(1.6) 
Men 19-70 yo: 0.6-1.2 g* 
Women 19-70 0.6-1.2 g* 
Note: Recommended Dietary Allowances are in Bold and Adequate Intakes in plain  type 
*Acceptable Macronutrient Distribution Range 
**Estimated Energy Requirement (EER) is individually based given a person‘s age, gender, BMI and physical activity 
level. Defined as the average dietary energy intake that is predicted to maintain energy balance in a healthy adult 
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Table 4.3 Proportion of Persons with Intakes above and below Dietary Recommended 
Intakes for Selected Nutrients by Dietary Intake Pattern for Men and Women 
 
  
  
Men (n=23) Women (n=21) 
Traditional  
Less 
Traditional 
p-
value 
Traditional  
Less 
Traditional  
p-
value 
Protein % below 21.4 22.2 
0.964 
15.4 12.5 
0.854 
Protein % above  78.6 77.8 84.6 87.5 
Carbohydrates % below 7.1 11.1 
0.742 
0.0 12.5 
0.192 
Carbohydrates % above 92.9 88.9 100.0 87.5 
Sugars % below NDRA NDRA 
  
NDRA NDRA 
  
Sugars % above NDRA NDRA NDRA NDRA 
Total Dietary Fiber % below 19-50 yo 85.7 100 
0.235 
53.8 62.5 
0.697 
Total Dietary Fiber % above 19-50 yo 14.3 0 46.2 37.5 
Total Dietary Fiber % below 51-90 yo 78.6 77.8 
0.964 
53.8 50.0 
0.864 
Total Dietary Fiber % above 51-90 yo 21.4 22.2 46.2 50.0 
Fat % below     
  
    
  
Fat % above          
Saturated Fat % below NDRA NDRA 
  
NDRA NDRA   
Saturated Fat % above NDRA NDRA NDRA NDRA   
Vitamin A % below 0 11.1 
0.202 
7.7 0.0 
0.422 
Vitamin A % above 100 88.9 92.3 100.0 
Vitamin B-6 % below 19-50 yo 7.1 33.3 
0.106 
23.1 0.0 
0.142 
Vitamin B-6 % above 19-50 yo 92.9 66.7 76.9 100.0 
Vitamin B-6 % below 51-70 yo 21.4 44.4 
0.242 
23.1 0.0 
0.142 
Vitamin B-6 % above 51-70 yo 78.6 55.6 76.9 100.0 
Folate (mcg_DFE) % below 42.9 66.7 
0.265 
30.8 50.0 
0.378 
Folate (mcg_DFE) % above  57.1 33.3 69.2 50.0 
Vitamin B-12 (mcg) below 21.4 55.6 
0.0934 
30.8 50.0 
0.378 
Vitamin B-12 (mcg) above 78.6 44.4 69.2 50.0 
Vitamin C % below 28.6 33.3 
0.809 
46.2 25.0 
0.332 
Vitamin C % above  71.4 66.7 53.8 75.0 
Vitamin E % below  92.9 88.9 
0.742 
100 62.5 
0.017 
Vitamin E % above  7.1 11.1 0 37.5 
Calcium % below 71.4 66.7 
0.809 
84.6 87.5 
0.854 
Calcium % above  28.6 33.3 15.4 12.5 
Iron % below 19-70 yo men, 19-50 yo women 7.1 0 
0.412 
53.8 50 
0.864 
Iron % above 19-50 yo men, 19-50 yo women 92.9 100 46.2 50 
Iron % below 51-70 yo       15.4 0 
0.244 
Iron % above 51-70 yo       84.6 100 
Zinc % below 42.9 44.4 
0.940 
30.8 50 
0.378 
Zinc % above  57.1 55.6 69.2 50 
Selenium % below 7.1 0 
0.412 
15.4 12.5 
0.854 
Selenium % above 92.9 100 84.6 87.5 
Magnesium % below 19-30 yo 57.1 55.6 
0.94 
46.2 50 
0.864 
Magnesium % above 19-30 yo 42.9 44.4 53.8 50 
Magnesium % below 31-70 yo 64.3 55.6 
0.675 
53.8 50 
0.864 
Magnesium % above 31-70 yo 35.7 44.4 46.2 50 
Omega-3 fatty acids % below 7.1 22.2 
0.294 
46.2 50 
0.864 
Omega-3 fatty acids % above 92.9 77.8 53.8 50 
Note: DRI's are for persons 19-70 years old unless otherwise specified 
NDRA=no dietary recommended allowance; 
1 
Recommendation for men is 19-50 yo 
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Table 4.4 Proportion of Persons below the Dietary Recommended Intakes for Selected 
Nutrients by Gender 
 
  Dietary Sample 
Nutrient Men  Women p-value 
  n=23 n=21   
Protein (g) 21.7 14.3 0.449 
Carbohydrates (g) 8.7 4.8 0.606 
Sugars (g) NDRA NDRA   
Total Dietary Fiber (g) 19-50 yo 91.3 57.1 <.0001 
Total Dietary Fiber (g) 51-70 yo  78.3 52.4 0.019 
Fat (g)
2 
      
Saturated Fat (g) NDRA NDRA   
Vitamin A 4.4 4.8 1.00 
Vitamin B-6 (mg) 19-50 yo 17.4 14.3 0.844 
Vitamin B-6 (mg) 51-70 yo 30.4 14.3 0.074 
Folate, DFE (mcg_DFE) 52.2 38.1 0.238 
Vitamin B-12 (mcg) 34.8 38.1 0.466 
Vitamin C (mg) 30.4 38.1 0.604 
Vitamin E (mg) 91.3 85.7 0.713 
Calcium (mg) 69.6 85.7 0.067 
Iron (mg) 4.4 9.5* 0.687 
Iron (mg) 4.4 52.4
1 
<.0001 
Zinc (mg)  43.5 38.1 0.366 
Selenium (mcg) 4.4 14.3 0.278 
Magnesium (g) 19-30 yo 56.5 47.6 0.542 
Magnesium (g) 31-70 yo 60.9 52.4 0.523 
Omega-3 fatty acids (g) 13.0 47.6 0.009 
Note: Comparisons are made for persons 19-70 yo unless otherwise specified 
* Comparison made for persons 51-70 yo 
1 
Comparison made for persons 19-50 yo 
NDRA=no dietary recommended allowance  
2 
no observations where fat intake was below DRI
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Table 4.5 The Percentage Contribution of Macronutrients to Energy Intake 
 
Nutrient  Total  Traditional  Less Traditional p-value 
  n=44 n=27 n=17  
Total Fat (%) 31 30 32 0.47 
     *Saturated 
Fat (%) 
35 37 33 0.26 
Total 
Carbohydrate 
(%) 
52 53 51 0.61 
Total Protein 
(%) 
16 15 17 0.24 
Total Alcohol 
(%) 
1 2 0 0.24 
Total  100% 100% 100%  
 
Note: Traditional is consumption of traditional foods 4 or more days per week; less traditional is consumption 3 or less 
days  
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Table 4.6 Top Ten Foods Contributing to Energy 
 
Food Reported Dietary  During Recall 
(n=44) 
% 
Rice and Peas
* 
8.0 
Juice/Flavored Drink 5.9 
Chicken
1 
4.5 
Red Peas Soup
* 
2.8 
Hot Chocolate/Milo 2.4 
White Rice 1.6 
Fish 1.4 
Pork 1.3 
Ackee and Saltfish
* 
1.3 
Crackers 1.3 
                      *Traditional Jamaican food; 1 includes grilled and baked chicken 
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Table 4.7 Percent Contribution of Foods to Macronutrients among Dietary Recall 
Participants (n=44)
 Protein Carbohydrate Fat Saturated Fat Fiber 
 Food % Food  % Food  % Food  % Food  % 
1 Chicken 
13.
6 
Juice/Flavore
d Drink 
10.
9 
Chicken 
6.
8 
Rice and 
Peas 
12.
9 
Rice and 
Peas 
8.
1 
2 Fish 8.4 
Rice and 
Peas 
10.
3 
Rice 
and 
Peas 
5.
4 
Chicken 5.2 
Red Peas 
Soup 
5.
8 
3 
Rice and 
Peas 
4.9 
Hot 
Chocolate/Mil
o 
4.8 Pork 
3.
2 
Butter 4.6 Pear 
3.
4 
4 
Red 
Peas 
Soup 
4.0 White Rice 3.3 
Red 
Peas 
Soup 
3.
2 
Red Peas 
Soup 
3.9 
Stew 
Peas 
3.
4 
5 Pork 2.7 Syrup 2.6 Peanuts 
2.
9 
Macaroni 
and 
Cheese 
3.4 
Whole 
Wheat 
Bread 
3.
2 
6 
Curry 
Goat 
2.7 
Boiled 
Plantain 
2.6 Butter 
2.
5 
Pork  3.4 Banana 
3.
2 
7 
Ackee 
and 
Saltfish 
2.0 
Red Peas 
Soup 
2.2 
Ackee 
and 
Saltfish 
2.
4 
Ox Tail 2.2 
Green 
Plantain 
2.
7 
8 
Macaron
i and 
Cheese 
2.0 Banana 2.0 
Macaro
ni and 
Cheese 
2.
1 
Cheesecak
e 
1.9 
Garbanzo 
beans 
2.
4 
9 
Sandwic
h or 
Wrap 
1.7 Stew Peas 1.7 
Cracker
s 
1.
9 
Cookies 1.9 
Coconut 
Water  
2.
0 
1
0 
Whole 
Wheat 
Bread 
1.5 Brown Sugar 1.5 Ox Tail 
1.
9 
Bread 
Sticks  
1.8 
Flavored 
Drink/Juic
e 
1.
9 
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Table 4.8 Percentage Contribution of Foods to Micronutrients among Dietary Recall Participants (n=44) 
 
 
 
 
 
# Sodium Sugar  Vitamin A Vitamin C Vitamin E 
 Food % Food  % Food  % Food  % Food  % 
1 
Rice and 
Peas 
10.
9 
Flavored 
Drink/Juice 
24.
1 
Carrots 14.6 
Flavored 
Drink/Juice 
28.1 Pear 20.0 
2 
Grilled or 
Baked 
Chicken 
5.2 
Hot 
Chocolate 
10.
8 
Flavored 
Drink/Juice 
13.7 
Ackee and 
Saltfish 
6.3 Crackers 7.0 
3 
Red Peas 
Soup 
4.8 Brown Sugar 3.7 
Garden 
Salad 
8.1 Orange 5.4 Peanuts 3.2 
4 White Rice 4.3 
Jamaican 
Drink Syrup 
3.1 Calaloo 7.7 Broccoli 4.7 Calaloo 2.7 
5 Fish 4 White Sugar 3 
Red Peas 
Soup 
4.9 Fruit Salad 3 
Flavored 
Drink/Juice 
2.6 
6 Stew Peas 2.2 Banana 2.6 Raw Carrots 3.5 
Green 
Pepper 
2.6 Fish 2.3 
7 Pizza 2.1 Cake 2.3 Ox Tail 3 Fruit Punch 2.3 Broccoli 2.2 
8 Ox Tail 1.9 Soda 2.1 
Green 
Plantain 
2.7 Calaloo 2.3 
Hot 
Chocolate 
2.1 
9 Curry Goat 1.8 
Homemade 
Fruit Punch 
2.1 
Brown Stew 
Chicken 
2.6 
Mixed 
Veggies 
2.3 Almonds 2.1 
1
0 
Garlic 
Bread 
Sticks 
1.6 Fruit Salad 1.5 
Mixed 
Veggies 
2.4 Pear 2.1 Chicken 1.8 
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Table 4.9 Demographics of Sample by Dietary Intake Pattern 
 
  Dietary Intake Pattern-Total Sample 
Characteristic 
Traditional 
(n=23) 
Less Traditional 
(n=68) 
p-value 
Male (%) 47.8 50 0.86 
Mean Age 46 46 0.87 
Mean Age at Migration 28 24 0.12 
Mean Years in US 17 21 0.12 
Married (%) 73.9 52.9 0.08 
Single/Widowed (%) 13 19 0.51 
Divorced/Separated (%) 13 27.9 0.15 
College Graduated+ (%) 26.1 54.4 0.02 
Some College (%) 17.4 30.9 0.21 
0-12 years Education (%) 56.5 14.7 <.0001 
Employed (%) 86.9 91.2 0.56 
Mean Body Mass Index 27 28 0.35 
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Table 4.10 Bivariate and Multivariate Linear Regression Model Results for Predictors 
versus Dietary Intake Pattern Outcome 
 
 Bivariate Model Multivariate Models 
Variable  Estimate SE Estimate
1
 SE Estimate
2
 SE 
Age 0.01 0.02 0.01 0.03 0.01 0.03 
Sex 0.03 0.52 0.44 0.58 0.51 0.55 
Persons living in 
Neighborhood not 
Jamaican  
-0.76 0.68 0.20 0.79 16.10* 5.76 
Stores available to buy 
Jamaican groceries   
      
Agree -0.15 0.55 0.15 0.67 0.12 0.63 
Disagree 0.37 1.50 -0.69 1.54 -0.78 1.44 
Strongly Disagree 0.14 1.82 0.81 2.14 1.02 2.02 
Availability of Jamaican 
Restaurants 
      
Agree -0.97 0.57 -1.14 0.74 -1.20 0.69 
Disagree 1.13 0.89 1.33 0.95 1.55 0.91 
Strongly Disagree -0.92 1.06 -0.75 1.48 -1.01 1.42 
Educational Attainment        
1-12 years 2.14* 0.60 2.21* 0.70 20.26* 5.30 
Some College 0.22 0.59 -0.28 0.64 15.35* 6.75 
Number of Children < 18 
yo 
0.50 0.30 -0.28 0.35 -0.01 0.34 
Age at Migration to US 0.05* 0.02 0.05 0.03 0.04 0.03 
Socialize with Other 
Jamaicans 
      
Agree 0.68 0.77 1.58* 0.76 0.57 0.77 
Disagree 0.06 0.91 0.38 1.02 0.23 0.95 
Strongly Disagree -0.02 0.66 0.35 0.66 -0.02 0.64 
Acculturation Score 0.12* 0.05 0.11* 0.06 1.03* 0.28 
Marital Status        
Divorced/Separated -1.05 0.62 -1.11 0.64 -1.20 0.63 
Single -0.69 0.70 -0.38 0.80 -0.88 0.76 
Physical Activity -0.22 0.14 -0.27 0.15 -0.20 0.14 
acculturation score*1-12 
years education 
    -0.44* 0.13 
acculturation score*some 
college 
    -0.37* 0.16 
acculturation*person 
living in neighborhood 
not Jamaican 
    -0.39* 0.14 
*Statistically significant p< .05 
1 
Research Question  2 hypothesis 1 & 2 ; 
2 
Research Question 2 hypothesis 3 
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Table 4.11 Results of Multinomial Logistic Regression, Number of Days Traditional Food 
is Eaten* 
 
  0 Days 1-3 Days 4-6 Days 
Covariate OR 95% CI OR 95% CI OR 95% CI 
Age 0.97 (0.85-1.12) 0.98 (0.89-1.09) 1.10 (0.99-1.22) 
Sex 4.70 (0.30-73.39) 3.35 (0.57-19.59) 1.51 (0.30-7.62) 
Persons living in 
Neighborhood Jamaican 
not Jamaican 
2.65 (0.05-137.56) 0.24 (0.01-4.24) 0.19 (0.02-2.27) 
Stores available to buy 
Jamaican groceries   
      
Agree 0.39 (0.02-10.17) 1.66 (0.18-15.19) 2.45 (0.33-18.45) 
Availability of Jamaican 
Restaurants 
      
Agree 0.02 (0.00-0.62) 0.51 (0.05-5.57) 0.54 (0.06-4.68) 
Educational Attainment       
1-12 years 0.02 (0.00-0.81) 0.03 (0.00-0.32) 0.23 (0.03-1.84) 
Some College 7.07 (0.40-123.79) 1.07 (0.14-7.99) 0.54 (0.06-4.46) 
Number of Children < 18 
yo 
1.32 (0.27-6.43) 1.20 (0.41-3.50) 1.14 (0.44-2.95) 
Age at Migration to US 0.90 (0.77-1.05) 0.91 (0.82-1.01) 0.95 (0.86-1.05) 
Socialize with Other 
Jamaicans 
      
Agree 0.06 (0.00-3.66) 0.17 (0.01-2.17) 1.88 (0.19-18.53) 
Disagree 0.40 (0.00-38.43) 0.83 (0.04-18.39) 0.27 (0.01-11.39) 
Strongly Disagree 3.17 (0.09-108.61) 0.57 (0.06-5.65) 0.46 (0.06-3.63) 
Acculturation Score 0.82 ( 0.61-1.10) 0.83 (0.68-1.01) 1.20 (0.96-1.49) 
Marital Status        
Divorced/Separated 13.47 (0.64-284.31) 7.46 (0.72-77.54) 4.10 (0.49-34.02) 
Single 2.72 (0.07-101.19) 2.02 (0.15-27.59) 4.87 (0.48-49.78) 
Number of Days 
Physically Active 
1.97 (0.86-4.52) 1.52 (0.91-2.52) 1.17 (0.75-1.83) 
*referent category is 7 days       
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Table 4.12 Prevalence of Risk Factors for Heart Disease 
 
Risk Factor  n % 
Diabetes 7 7.7 
Hypertension 31 34.1 
Heart Disease 2 2.2 
Smoking  3 3.3 
Physical Inactivity 12 13.2 
Obesity (BMI >30) 29 31.9 
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Table 4.13 Bivariate Linear and Logistic Regression Results for Predictors versus Heart Disease Risk Factor Outcomes  
 
         
           *Statistically Significant p<.05 
 
 
  
  
Outcome 
Obesity Physical Activity Hypertension Diabetes 
Covariate  Estimate SE Estimate SE 
Odds 
Ratio 
95% 
Confidence 
Interval 
Odds 
Ratio 
95% 
Confidence 
Interval 
Age 0.05 0.06 0.04* 0.02 1.12 (1.05 - 1.18) 1.09 (1.00 - 1.19) 
Sex 1.27 1.27 0.81* 0.39 0.88 (0.37 - 2.09) 9.26 (1.11 - 77.44) 
Educational Attainment         
1-12 years -0.94 1.57 -0.26 0.49 1.48 (0.51 – 4.28) 0.93 (0.16 – 5.50) 
Some College -0.42 1.53 -0.05 0.48 1.30 (0.46 – 3.69) 1.33 (0.27 – 6.49) 
Acculturation Score 0.08 0.13 -0.02 0.04 0.99 (0.91 - 1.09) 0.99 (0.85 - 1.14) 
Physical Activity 0.08 0.34   1.27 (1.00 - 1.61) 1.41 (0.98 - 2.03) 
Time Available to Prepare 
Traditional Food  
1.52 1.63 0.03 0.51 0.94 (0.31 – 2.83)   
Employment Status         
Homemaker, Student, Retired, 
Unable  
-1.64 2.81 -0.39 0.88 1.29 (0.20 - 8.15) 2.68 (0.26 - 27.37) 
Out of Work 0.78 3.12 0.01 0.98 0.64 (0.06 - 6.47) 3.57 (0.33 - 39.06) 
BMI   0.01 0.03 1.17 (1.06 - 1.30) 1.06 (0.95 - 1.19) 
Number of Days Traditional Food 
is Consumed  
-0.10 0.26 -0.13 0.08 1.02 (0.85 – 1.21) 0.94 (0.71 – 1.25) 
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Table 4.14 Multivariate Model Results for CVD Risk Factor Outcomes
 Outcome 
  Obesity Physical Activity Hypertension Diabetes 
Covariate  Estimate SE Estimate SE 
Odds 
Ratio 
95% 
Confidence 
Interval 
Odds 
Ratio 
95% 
Confidence 
Interval 
Acculturation Score 0.07 0.15 0.00 0.04 0.96 (0.84-1.10) 1.04 (0.87-1.23) 
# days/week eat traditional food -0.23 0.31 -0.17 0.09 0.97 (0.76-1.26) 0.95 (0.68-1.33) 
Age 0.07 0.07 0.05* 0.02 1.15* (1.06-1.24) 1.09 (1.00-1.21) 
Sex 1.57 1.43 0.92* 0.41 0.55 (0.16-1.91) 9.38 (0.93-94.20) 
Employment Status         
Out of Work 
1.80 3.41 0.42 1.01 0.23 
(0.00-
23.37) 
7.08 
(0.23-
220.60) 
Homemaker, Student, Retired, Unable  -2.10 3.30 -0.71 0.98 0.57 
(0.02-
18.78) 
  
Time Available to Prepare Traditional 
Food  
1.96 1.83 0.32 0.55 0.90 (0.19-4.32)   
Educational Attainment         
1-12 years -0.80 1.85 0.19 0.55 5.59 
(1.10-
28.33) 
0.91 (0.10-8.53) 
Some College -0.80 1.66 -0.22 0.49 1.41 (0.35-5.70) 0.64 (0.09-4.66) 
Number of Days Physically Active -0.17 0.38   1.18 (0.87-1.59) 1.11 (0.73-1.70) 
BMI   -0.01 0.03 1.19* (1.07-1.32) 1.04 (0.91-1.18) 
           *Statistically Significant p<.05 
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Table 4.15 Mean Nutrient Intakes by Dietary Intake Pattern for Jamaican Immigrants 
living in Palm Beach and Broward Counties-Validation Sample
  
  
Traditional 
n(SD) 
Less 
Traditional 
n(SD) 
Total  n(SD) p-value 
n=19 n=25 n=44  
Energy (kcal) 2429(1114) 2686(1331) 2575(1235) .50 
Protein (g) 104(58) 99(44) 101(50) .74 
Carbohydrates (g) 322(148) 360(243) 343(206) .55 
Sugars (g) 107(63) 170(173) 143(139) .14 
Total Dietary Fiber (g) 28(19) 22(13) 24(16) .28 
Fat (g) 80(42) 94(52) 88(48) .35 
Saturated Fat (g) 31(17) 31(23) 31(20) .95 
Vitamin A (µg) 8825(8230) 10,020(11,035) 9504(9832) .69 
Vitamin B-6 (mg) 3(2) 2(1) 2(1.3) .25 
Folate (mcg_DFE) 522(349) 482(279) 500(308) .67 
Vitamin B-12 (mcg) 5(5) 5(5) 5(5) .75 
Vitamin C (mg) 189(167) 136(115) 159(141) .22 
Vitamin E (mg) 7(4) 13(18) 10(14) .12 
Calcium (mg) 646(412) 770(556) 716(497) .42 
Iron (mg) 19(11) 18(8) 18(9) .59 
Zinc (mg)  13(9) 11(5) 12(7) .25 
Selenium (mcg) 147(92) 159(99) 154(94) .67 
Magnesium (mg) 371(192) 383(225) 377(209) .86 
Omega-3 fatty acids (g) 2(2) 2(1) 2(1.6) .45 
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Table 4.16 The Percentage Contribution of Macronutrients to Energy Intake-Validation 
Sample 
 
Nutrient  Total Traditional Less Traditional p-value 
  n=44 n=19 n=25  
Total Fat (%)  29.4 31.1 .33 
     *Saturated Fat (%)  23 27.5 .03 
Total Carbohydrate 
(%) 
 52.3 52.8 .52 
Total Protein (%)  16.9 14.5 .75 
Total Alcohol (%)  1.4 1.6 .77 
Total  100% 100% 100%  
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Table 4.17 Multivariate Model Results for Dietary Intake Pattern Outcome-Validation Sample
  
Original Validation 
Model w/o Interaction Model with Interaction 
Model w/o Interaction-
Validation 
Model with Interaction-
Validation 
Covariate  Estimate SE Estimate SE Estimate SE Estimate SE 
Age 0.01 0.03 0.01 0.03 0.40 0.52 -0.03 0.68 
Sex 0.44 0.58 0.51 0.55 15.66 8.44 9.37 10.74 
Persons living in Neighborhood Jamaican not 
Jamaican 
0.20 0.79 16.10* 5.76 11.17 
11.03 -65.64 99.17 
Stores available to buy Jamaican groceries           
Agree 0.15 0.67 0.12 0.63 -10.11 9.35 -7.83 10.22 
Disagree -0.69 1.54 -0.78 1.44 -78.33* 36.40 -82.06* 39.51 
Strongly Disagree 0.81 2.14 1.02 2.02 -40.51 20.35 -30.55 23.48 
Availability of Jamaican Restaurants         
Agree -1.14 0.74 -1.20 0.69 -10.02 9.24 -10.96 9.94 
Disagree 1.33 0.95 1.55 0.91 12.15 17.92 13.64 18.99 
Strongly Disagree -0.75 1.48 -1.01 1.42 13.72 15.92 2.59 19.57 
Educational Attainment         
1-12 years 2.21* 0.70 20.26* 5.30 31.25* 14.43 62.84 111.96 
Some College -0.28 0.64 15.35 6.75 -7.30 10.72 18.89 119.87 
Number of Children < 18 yo -0.28 0.35 -0.01 0.34 -3.10 6.34 -1.08 7.09 
Age at Migration to US 0.05 0.03 0.04 0.03 -0.46 0.46 -0.27 0.51 
Socialize with Other Jamaicans         
Agree 1.58* 0.76 0.57 0.77     
Disagree 0.38 1.02 0.23 0.95 10.70 11.64 10.35 12.62 
Strongly Disagree 0.35 0.66 -0.02 0.64     
Acculturation Score 0.11* 0.06 1.03* 0.28 0.80 0.76 -1.75 4.79 
Marital Status          
Divorced/Separated -1.11 0.64 -1.20 0.77 -17.00 10.93 -12.00 12.23 
Single -0.38 0.80 -0.88 0.95 -6.72 11.52 -2.69 12.51 
Physical Activity -0.27 0.15 -0.20 0.64 -4.51 2.42 -4.50 2.56 
acculturation score*1-12 years education   -0.44* 0.28   -0.91 2.73 
acculturation score*some college   -0.37* 0.77   -0.76 2.90 
acculturation*person living in neighborhood not 
Jamaican 
  -0.39* 0.95   
1.78 2.36 
*Statistically significant p<.05 
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Table 4.18 Multivariate Model Results for CVD Risk Factor Outcomes-Validation Sample 
 
 Outcome 
  
Obesity Physical Activity Obesity-Validation 
Physical Activity-
Validation 
Covariate  Estimate SE Estimate SE Estimate SE Estimate SE 
Acculturation Score 0.07 0.15 0.00 0.04 0.13 
0.27 
 
-0.01 
0.07 
# days/week eat traditional food -0.23 0.31 -0.17 0.09     
Percent of energy from traditional 
food 
    0.14* 0.06 -0.03* 
0.02 
Age 0.07 0.07 0.05 0.02 0.05 0.11 0.03 0.03 
Sex 1.57 1.43 0.92 0.41 -0.47 2.39 1.52* 0.55 
Employment Status         
Out of Work 1.80 3.41 0.42 1.01 3.51 8.58 0.61 2.19 
Homemaker, Student, Retired, Unable  -2.10 3.30 -0.71 0.98 -6.01 4.98 0.36 1.30 
Time Available to Prepare Traditional 
Food  
1.96 1.83 0.32 0.55 -2.95 2.88 0.06 
0.74 
Educational Attainment         
1-12 years -0.80 1.85 0.19 0.55 0.28 3.15 -1.25 0.77 
Some College -0.80 1.66 -0.22 0.49 2.61 2.82 -0.19 0.73 
Number of Days Physically Active -0.17 
0.38 
 
  0.40 0.70   
BMI   -0.01 0.03   0.03 0.05 
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Table 4.19 Multivariate Model Results for CVD Risk Factor Outcomes-Validation Sample
  
Outcome 
Hypertension Diabetes 
Hypertension-
Validation 
Diabetes-Validation 
Covariate  
Odds 
Ratio 
95% 
Confidence 
Interval 
Odds 
Ratio 
95% 
Confidence 
Interval 
Odds 
Ratio 
95% 
Confidence 
Interval 
Odds 
Ratio 
95% 
Confidence 
Interval 
Acculturation Score 0.96 (0.84-1.10) 1.04 (0.87-1.23) 0.98 (0.78-1.22) 0.86 (0.67-1.12) 
# days/week eat traditional food 0.97 (0.76-1.26) 0.95 (0.68-1.33)     
Percent of energy from traditional 
food 
    1.03 (0.97-1.10) 1.06 (0.98-1.14) 
Age 1.15* (1.06-1.24) 1.09 (1.00-1.21) 1.11 (1.00-1.24) 1.08 (0.93-1.24) 
Sex 0.55 (0.16-1.91) 9.38 (0.93-94.20) 0.75 (0.10-5.89) 6.44 (0.31-136.24) 
Employment Status         
Out of Work 0.23 (0.00-23.37) 7.08 (0.23-220.60)     
Homemaker, Student, Retired, Unable  0.57 (0.02-18.78)   1.39 (0.01-237.47)   
Time Available to Prepare Traditional 
Food  
0.90 (0.19-4.32)   0.27 (0.03-2.60)   
Educational Attainment         
1-12 years 5.59* (1.10-28.33) 0.91 (0.10-8.53) 15.74 (1.00-259.54) 0.09 (0.00-12.08) 
Some College 1.41 (0.35-5.70) 0.64 (0.09-4.66) 9.27 (0.90-95.25)   
Number of Days Physically Active 1.18 (0.87-1.59) 1.11 (0.73-1.70) 1.68 (0.91-3.12) 1.08 (0.49-2.37) 
BMI 1.19* (1.07-1.32) 1.04 (0.91-1.18) 1.11 (0.97-1.28) 0.96 (0.81-1.15) 
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Table 4.20 Generalized Estimating Equation Model Results for Predictors versus Dietary 
Intake Pattern Outcome 
 
 Multivariate Model 
Variable  Estimate
1
 SE 
Age 0.00 0.01 
Sex -0.13 0.22 
Persons living in 
Neighborhood not 
Jamaican  
-0.08 0.15 
Stores available to buy 
Jamaican groceries   
  
Agree -0.02 0.20 
Disagree 0.20 0.23 
Strongly Disagree -0.30 0.71 
Availability of Jamaican 
Restaurants 
  
Agree 0.32 0.23 
Disagree -0.33 0.19 
Strongly Disagree 0.19 0.51 
Educational Attainment    
1-12 years -0.56* 0.08 
Some College 0.08 0.13 
Number of Children < 18 
yo 
-0.08 0.06 
Age at Migration to US 0.02* 0.01 
Socialize with Other 
Jamaicans 
  
Agree -0.44* 0.15 
Disagree -0.07 0.20 
Strongly Disagree -0.09 0.18 
Acculturation Score 0.03* 0.02 
Marital Status    
Divorced/Separated 0.32* 0.11 
Single 0.12* 0.25 
Physical Activity -0.07 0.04 
acculturation score*1-12 
years education 
  
acculturation score*some 
college 
  
acculturation*person 
living in neighborhood 
not Jamaican 
  
 
*Statistically significant p< .05 
1 
Research Question  2 hypothesis 1 & 2  
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Table 4.21 GEE Model Results for Predictors of CVD Risk Factor Outcomes   
  Obesity Hypertension 
Covariate  Estimate SE Estimate SE 
Acculturation Score 0.00 0.02 -0.05* 0.03 
# days/week eat traditional food -0.16 0.10 -0.05 0.09 
Age 0.05* 0.01 0.15* 0.04 
Sex -0.83* 0.31 0.29 0.48 
Employment Status     
Out of Work -0.50 0.51 1.99 1.44 
Homemaker, Student, Retired, Unable  0.70 0.63 0.92 1.26 
Time Available to Prepare Traditional 
Food  
-0.43 0.51 0.47 0.62 
Educational Attainment     
1-12 years -0.13 0.63 -1.72* 0.34 
Some College 0.25 0.38 -0.19 1.03 
Number of Days Physically Active -0.16 0.10 0.15 0.16 
BMI -0.02 0.02 0.19* 0.05 
*Statistically significant p< .05 
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Table 4.22 GEE Model Results for CVD Risk Factor Outcomes for Validation Sample
 Outcome 
  Obesity Physical Activity Hypertension Diabetes 
Covariate  Estimate SE Estimate SE Estimate SE Estimate SE 
Acculturation Score 0.16 0.14 0.00 0.04 -0.01 0.08 -0.16 0.09 
Percent of energy from traditional 
food 
0.14* 0.04 -0.03* 0.01 0.03 0.02 0.05 0.04 
Age 0.04 0.04 0.02 0.02 0.10* 0.05 0.09 0.05 
Sex 1.02 1.47 -1.14* 0.24 0.56 0.72 -2.19* 0.90 
Employment Status         
Out of Work -2.88 3.12 -0.73 0.80     
Homemaker, Student, Retired, Unable  6.39* 1.14 -0.37 0.40 -0.48 0.94   
Time Available to Prepare Traditional 
Food  
2.85 2.25 0.15 0.39 1.20* 0.62 
  
Educational Attainment         
1-12 years -0.29 0.88 1.53* 0.49 -2.72* 0.44 2.67 2.47 
Some College -2.92* 1.34 0.36 0.39 -2.34* 1.15 0.00 0.00 
Number of Days Physically Active 0.47 0.46   0.09* 0.07 0.04 0.35 
BMI   0.01 0.04 0.56 0.23 -0.03 0.09 
*Statistically significant p< .05 
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Figure 4.1. Distribution of Number of Days per week Traditional Jamaican Food is 
Consumed 
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Figure 4.2. Distribution of Dietary Intake Pattern-Validation Analysis 
  
 161 
 
 
 
 
 
Chapter 5 Conclusions and Discussion 
5.1 Discussion-Dietary Assessment  
 
Overall, Jamaican immigrants living in South Florida had nutrient intakes that 
were above the recommended intakes for most nutrients. Results also showed that most 
Jamaican immigrants (regardless of the number of days of consumption of traditional 
foods) were eating traditional foods at varying degrees. This was true even among 
participants who did not live in ethnic enclaves or have nearby Jamaican restaurants or 
grocers, though persons who  resided in ethnic enclaves ate traditional foods more times 
per week. It was hypothesized that nutrient intakes would be within 10 percent of the 
recommended intakes for respective nutrients. However, results showed intakes that 
were above ten percent of the recommendations and some intakes were double the 
recommendation. Analyses that examined the percentage above and below the DRI‘s 
showed that the study population had more than adequate intakes of most nutrients 
examined in this study.  
The dietary analyses conducted implicated several nutrients for intervention for 
the prevention of heart disease. An examination of the protein, carbohydrate, and total 
fat intake indicated the need for intervention. Protein intake was doubled and almost 
doubled the dietary reference for men and women respectively. Similarly, fat intake was 
double the recommended intake in this population. Intervention on fat intake was 
imperative since it was a risk factor for the development of so many chronic conditions 
including heart disease.  Carbohydrate intake was also important as it can contributed to 
the development of diabetes. An overabundance of these nutrients lead to increased 
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calories and affects the development of chronic conditions. On the other hand, nutrients 
like calcium and fiber should be targeted for intervention as they are protective for the 
development of heart disease. Intakes of fiber were observed to be less than the 
recommended DRI for a large proportion of the study population. Calcium showed 
similar findings where a large proportion of the study population had less than adequate 
intakes. Findings were consistent with lifestyle factors related to the overabundant intake 
of certain nutrients we face today and a paucity of nutrients that are protective for heart 
disease.  
A likely explanation for the observed high nutrient intakes was that large portion 
sizes may account for the increased intake of nutrients. Culturally, food is served in 
abundance especially starchy foods such as rice, potatoes, yams, etc. In addition, less 
affluent immigrants may have been able to afford greater quantities and varieties of 
foods compared to their pre-migration status and therefore consumed greater quantities 
of food since they were now affordable.  
A comparison to other dietary studies conducted among Jamaican immigrants 
showed similarities and differences in findings for nutrient intakes. Findings for percent 
contribution of macronutrients to energy were in contrast to previous findings by Sharma 
et al. (1999) that found lower percent contribution from carbohydrates and protein. 
Jamaican immigrants in the UK had a higher fat, saturated fat, and alcohol percentage 
contribution to energy. For example, the percent contribution of carbohydrates to energy 
was 60.3 and 61.2 in Florida and ranged from 49.6 to 52.8 among Jamaican immigrants 
to the UK 35. Differences in the availability of certain foods given the differences in 
climate and distance from Jamaica may have accounted for these differences. The 
mean age of immigrants in the UK was also greater than that for the current study.  
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In comparing mean nutrient intakes with previous findings, Sharma et al., (1999) 
found lower overall mean macronutrient intakes among Jamaican immigrants to the UK. 
The exception was fiber where Caribbean immigrant (mostly Jamaicans) men had higher 
intakes compared to JAMUS participants and women had lower fiber intake compared to 
JAMUS results. The former sample was on average older than participants in the current 
study and lived in the UK longer compared to the number of years the current 
participants have spent in Florida (31 vs. 19.3).  
A comparison of the top ten foods found to contribute to energy were similar to 
findings by Samuda et al. (1998) and in contrast to finding by Sharma et al. (1995). 
Samuda et al. (1998) found foods such as rice and peas and soups were most 
commonly consumed. The current findings were a contrast to a previous study by 
Sharma et al. (1995) that found foods like rice and peas, hardough bread, dumplings, 
condensed milk, curry chicken, and yam to contribute highly to energy among Jamaican 
immigrants in the UK.  
Findings for the top ten foods that contributed to macronutrients showed some 
consistency with previous findings while some were unique to the current study. One 
example of consistency was the foods that contributed to fat intake. Foods such as rice 
and peas, ackee and saltfish, and chicken were consistent across studies (Sharma et 
al., 1996). These foods were not surprising given their importance culturally. For 
example rice and peas is served on Sundays in most Jamaican households. It was 
considered a more formal dish compared to plain or ―white rice‖ and was often cooked 
for Sunday dinner and special events. Ackee and saltfish is the national dish of Jamaica 
and also a Sunday favorite in households. Most restaurants in the South Florida area 
served this dish on weekends. Because of the scarcity of this food due to hurricanes in 
recent years, it was in even greater demand during our study period.  
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Similar to findings from the UK, curry goat was a top contributor to protein 151.  In 
contrast, the same study showed different foods to contribute to protein among 
Jamaicans living in Jamaica. The only consistency in findings was rice and peas listed in 
the top ten contribution to protein. Foods that contributed to carbohydrate intake also 
varied in comparison to previous findings. The current findings for carbohydrate intake 
contrast that from Sharma et al. (1996) who found more nutrient rich and natural fluids 
such as orange juice and lemonade to contribute highly to carbohydrates. Consistent 
with Jamaican immigrants in the UK, the current study found that rice and peas was a 
big contributor to carbohydrates as was white rice and soup151. The consumption of 
Ribena among Jamaican immigrant to the UK (Sharma et al., 1996) was in contrast with 
the consumption of syrup among Jamaican immigrants in South Florida. Both drinks 
were found in concentrated forms, however Ribena provided more nutritional value 
compared to syrup.  Findings among Jamaicans living in Jamaica also found banana, 
white rice, and rice and peas contributed highly to energy 151.  
Lastly, foods that contributed to fat and saturated fat were vastly different from 
those cited in previous studies. Items such as cheesecake, cookies, and breadsticks 
found in the current study likely represented environmental influences or dietary 
acculturation. The latter foods mentioned were not widely consumed by Jamaicans living 
in Jamaica as they were expensive to purchase. Meanwhile, they were affordable and 
readily available here in the US. 
5.2 Nutrients and Foods to Highlight for Intervention 
A dietary analysis of foods consumed by Jamaican immigrants living in South 
Florida implicated several nutrients for intervention for the prevention of heart disease. 
An examination of the protein, carbohydrate, and total fat intake indicated the need for a 
reduction in calories. Protein intake was double the dietary reference for men and almost 
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double for women. Similarly, fat intake was double the recommended intake in this 
population. Intervention for fat intake is imperative since it is a risk factor for the 
development of so many chronic conditions including heart disease.  Carbohydrate 
intake was also important as it has been established as a contributor to the development 
of diabetes. An overabundance of these nutrients could lead to increased calories and 
affect the development of chronic conditions. On the other hand, nutrients like calcium, 
vitamin E, and fiber needed to be targeted for intervention as their antioxidant properties 
are protective for the development of heart disease. Dietary concerns used to surround 
issues of inadequacy whereas today they surround issues of plenty.   We currently deal 
with lifestyle factors related to the overabundant intake of nutrients important in the 
development of chronic conditions.   
Most relevant to individuals however, was the translation from nutrients to foods 
since people eat foods and not nutrients. Below is a list of foods that related to nutrients 
for intervention among Jamaican immigrants.  
Foods highlighted for intervention include:  
1. Red peas soup 
2. Rice and peas 
3. Oxtail 
4. Pork  
5. Chicken 
These foods are top ten contributors to fat, saturated fat, carbohydrates, and protein.  
Intervention does not necessarily indicate omission of these foods but rather a decrease 
in the amount and frequency since they were high in nutrients and important in the 
development of heart disease.  
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5.3 Strengths-Dietary Assessment  
 
The dietary assessment of this sample of Jamaican immigrant living in South 
Florida was the first known assessment of dietary intakes conducted in the US that 
incorporated nutrient analysis and a random selection of participants. The overall 
methodology employed for the collection of dietary data for the dietary assessment 
portion of this study was a big strength. Dietary recalls were conducted over a period of 
6 months (January 2008 to July 2008) on different days of the week in order to capture 
variation in eating pattern by day of consumption. Therefore, foods reported eaten better 
represent the breadth of foods consumed in this target population. Another strength of 
the dietary methodology used for this study was the random selection of participants for 
dietary recall. The random selection of participants was done in an attempt to avoid 
acquiring a biased sample and have findings that were generalizeable to the larger 
population of Jamaican immigrants. Though this sampling method was a strength of the 
study, the low response rates from participants did not allow us to avoid a biased study 
sample.  
The interviewer was also trained and certified in the administration of dietary 
recalls. For example, training in dietary methodology informed the interviewer about 
instances where probing and other techniques were necessary in order to ensure the 
integrity of the dietary data received during interviews. Further, participants were asked 
and sometimes probed to confirm portion size to more accurately estimate nutrient 
intakes and the use of culturally appropriate food models also helped to better estimate 
portions (e.g. serving spoons, whole fish, and juice cartons from Jamaican grocers).   
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5.4 Limitations in Dietary Assessment 
The collection and analysis of dietary data were very complex and were not 
without error. There was no perfect choice of a dietary assessment tool; one simply 
chooses the one that best suits the purpose of the study. Given that the development of 
a QFFQ was central to this study, 24-hour recalls were most appropriate. Though this 
method relied heavily on memory, it provided a way to find out what foods and drinks 
people were consuming. This information was critical before the development of a food 
frequency questionnaire since there can be great underestimation of intakes if foods that 
are eaten are not included. Another limitation was the tendency of interviewees to give 
responses that they thought were ―correct‖ introducing an interviewer bias. Discussion 
about food could have seemed quite personal and some people may have been 
embarrassed and provided portion size responses that they believed were ―normal‖ or 
socially desirable response. We could not assess the degree of this type of bias; 
however, attempts were made to minimize these types of responses by presenting a 
very unbiased and non-judgmental tone during interviews. Interviewers also did not 
provide any opinions about foods even if they were solicited. 
A central problem to most dietary assessment methods, including recalls, was 
the underestimation of foods. To address this issue, the investigator probed participants 
about foods typically forgotten such as sweets, alcohol, and snack foods. Leaving these 
items out could have resulted in a big difference in caloric intake and intake of certain 
nutrients. The investigator also related eating times to typical daily activities to improve 
participants‘ memory. To most accurately capture information on caloric and nutrient 
intakes, the investigator used commonly used kitchen aids and food models for 
estimation of portion size. The investigator also confirmed each response with 
participants and made generous suggestions when asking about portions. The latter 
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method allowed persons to be comfortable in making their responses regarding portion 
size. 
Another challenge was the use of nutrient data calculated from previous research 
in similar populations, which relied on the assumption that the nutrient content of foods 
was the same.  This assumption may not hold true especially since geographic 
differences give way to differences in local food environments. This was of concern 
given factors like soil content, harvesting, and preparation methods which can influence 
nutrient content. For instance, beef in Jamaica or Britain may be leaner than beef in the 
United States thereby resulting in different nutrient content. However, the globalization of 
food among industrialized countries may have made nutrient content more comparable 
across populations. The assumption that the nutrient content of foods was the same may 
hold true since much of the observed error due to sample-to-sample variation was 
reduced because the average nutrient content in foods eaten by people varies less 
between persons than within persons 93. An alternative for future studies would be to 
obtain standardized recipes by collecting recipe and preparation information from 
various individuals in the target population. Foods would be weighed and analyzed for 
nutrient content. This method would be the most accurate in determining the food 
composition of the foods eaten in a particular population.  
Another methodological issue in this study was the potential under or over-
reporting of dietary intake. Inaccurate reporting may lead to incorrect conclusions and 
may exaggerate or minimize the true problem. A recent study conducted among 
Jamaicans showed that under-reporting was more of a problem than over-reporting 169.  
They found that persons with higher levels of education and older persons were more 
likely to under-report energy intake. Persons also tended to over-report fruit and 
vegetable intake. Findings showed that 38 percent of women and 22 percent of men 
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under-reported their energy intake. Similar percents were found for over-reporting 
among women and men (23 and 16 percent respectively). This difference between men 
and women indicated that the mis-reporting associated with dietary data may have been 
differential, therefore, resulting in biased results in the event that there was a gender 
imbalance between the two dietary intake groups. Mis-reporting could have resulted in 
under or over estimation of our measures of effect.  
Other methodological challenges involved the categorization of traditional 
Jamaican diet versus less traditional Jamaican diet.  First, what comprises a traditional 
Jamaican diet may have varied from person to person, place (Jamaican versus US), and 
over time. The idea of traditional foods stemmed from historical influences on the nation 
and preferences in taste. 34 Foods considered as traditional have evolved over decades 
as a result of social and economic factors that have influenced the availability of foods.34 
these factors influenced things such as cost and availability that determined foods that 
are eaten and considered to be traditional. Consequently, the Jamaican diaspora faced 
a different set of economic and social that influenced foods that are considered to be 
traditional factors compared to persons in Jamaica.  Therefore, the definition of 
traditional foods in this study may have been different from foods considered to be 
traditional in Jamaica.  In addition to the aforementioned influencing factors, the 
introduction of western fast food chains and culture resulted in some level of dietary 
change in Jamaica which may have altered what was considered to be a ―traditional‖ 
Jamaican diet. The population in Jamaica may or may not have consumed what was 
once thought to be a traditional Jamaican diet due to the influx of other foods. It is 
unclear at what stage of the transition to a more western society the Jamaican 
population lies.  Studies have documented a shift from the prevalence of infectious 
diseases to chronic diseases such as diabetes and heart disease which indicated the 
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population is becoming more westernized 14;28. However, previous qualitative and 
quantitative studies showed that dietary intake of Jamaicans living in Jamaica was 
homogenous and persons typically consume foods considered as ―traditional‖ to the 
investigator 151;170. See section 1.7 for a description of these foods. Assumptions were 
not made on the part of the investigator as to what foods are traditional. Instead, 
participants were asked about foods they considered as traditional.   
Another potential source of misclassification was mis-reporting by participants 
about how many times per week they consumed traditional Jamaican foods. The 
frequency of consumption of traditional Jamaican foods was used to determine both 
dietary pattern categories.  If someone mis-reported his traditional food consumption, he 
may have been misclassified which could have resulted in spurious findings. Persons 
may have been misclassified as the distribution of consumption of traditional foods was 
not bimodal as in previous studies, which made it hard to distinguish the two dietary 
patterns.  The investigator attempted to lessen the potential for misclassification here by 
confirming information about the consumption of traditional foods. The investigator also 
used time periods, special days of the week (Sunday dinner is usually different from rest 
of week) and activities to jog participants‘ memory about consuming traditional foods. 
5.5 Discussion-Acculturation, Dietary Intake Pattern, and Heart Disease Risk 
Factors 
 
5.5 a. Acculturation and Dietary Intake Pattern 
The examination of the association between acculturation and dietary intake 
pattern showed interesting findings that were consistent with hypotheses and previous 
findings. Acculturation was found to be a statistically significant predictor of dietary 
intake pattern (measured by number of days traditional food was consumed) in both 
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univariate and multivariate models. Results supported the hypothesis that less 
acculturated persons consumed traditional foods more often compared to more 
acculturated persons. This was consistent with previous findings on acculturation and 
dietary intakes 19-21. Less acculturated persons were less educated yet were still able to 
afford traditional foods despite their higher cost. Traditional Jamaican foods are more 
expensive compared to less traditional foods and it would be expected that they may not 
be affordable to less acculturated persons. A study by Sharma et al., (1999) also 
observed higher costs for traditional Jamaican foods yet higher consumption among 
persons of lower socio-economic status. A higher proportion of less acculturated 
persons have 1-12 years of education which was found to be positively associated with 
consumption of traditional foods.   
Persons with lower educational attainment consumed traditional foods 2.2 more 
days per week compared to college educated persons. This was consistent with 
previous findings 31 that found that persons with lower incomes were more likely to 
consume traditional foods despite their higher cost. This adherence to traditional foods 
illustrated by lower educated people suggested two things: 1. persons with lower 
education were likely not exposed to other cultural foods or people; 2. persons with 
lower education may not have been exposed to culturally mixed 
environments/neighborhoods. The examination of the interaction between 1-12 years of 
education and acculturation showed that the number of days traditional foods were 
consumed was moderated by level of acculturation, which was measured by a scale 
representing different dimensions of acculturation. This statistically significant finding 
supports the aforementioned explanations that persons with lower education were likely 
culturally immersed and less acculturated resulting in more frequent consumption of 
traditional foods.  This was consistent with the study hypothesis. Findings among other 
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immigrant population were also consistent with the current finding 171. Other factors that 
were hypothesized to predict the number of days traditional food was consumed were 
not statistically significant but nevertheless showed consistency with other findings. For 
example, a study conducted by Dewey et al., 1984 found that having children in the 
home significantly predicted the frequency of consumption of traditional foods. The 
current study showed a similar finding where the presence of children in the home was 
negatively associated with the number of days traditional food was consumed. We 
believed that this finding was not statistically significant because the study lacked power 
to detect a small difference.  The opposite may have been true for residence in an ethnic 
enclave. Previous studies have documented the role of ethnic enclaves in determining 
pattern of dietary intake 172. Interestingly, current findings showed that the association 
between acculturation and number of days that traditional food was consumed was 
moderated or depended on residence in an ethnic enclave. This may have explained 
why residence in an ethnic enclave was only statistically significant in the model that 
included the interaction term.  
Other interesting findings were observed for social factors thought to influence 
the consumption of traditional foods, socializing with other Jamaicans. It was likely that 
Jamaicans who socialize mainly with other Jamaicans were less acculturated since their 
interaction with the dominant culture was limited. The finding that persons who socialize 
with other Jamaicans consumed traditional foods more often is supported by this idea.  
The validation analyses that operationalized dietary intake pattern as the percent 
of energy from traditional foods resulted in different findings. The statistically significant 
association between acculturation and dietary intake pattern was no longer observed 
calling into question the previous results based on self-report of dietary intake pattern. 
Mixed model results supported findings from the linear regression analysis for dietary 
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intake pattern and highlighted a few other significant predictors. Educational attainment, 
socialization with other Jamaicans, and acculturation were the same lending confidence 
to the self-report measure. Marital status also proved to be a statistically significant 
predictor in this analysis. The linear regression analysis and the mixed model analysis 
that utilized the self-report of dietary intake pattern had similar results. In contrast the 
validation analysis, which used percentage of energy from traditional foods to determine 
dietary intake pattern, had different results. In conducting different analyses utilizing 
these various analytic techniques for this study, one of two conclusions could have been 
made regarding the difference in results: 1) the results from the linear and mixed model 
analysis were similar because they utilized the same inaccurate measure of dietary 
intake pattern 2) the validation analysis presented a more accurate definition of dietary 
intake pattern resulting in different findings. Dietary data was only collected for half of the 
sample and therefore the investigator was unable to compare results using the same 
number of observation in the validation analysis.  
In general, results confirmed study hypotheses related to acculturation and 
dietary intake pattern and helped to elucidate social factors that are associated with 
dietary intake pattern among Jamaicans. This was helpful in understanding social and 
cultural characteristics of persons that consume a particular dietary pattern.   
5.5 b. Acculturation and Heart Disease Risk Factors 
 
The examination of acculturation and heart disease risk factors had varied 
findings and highlighted a few important issues. Contrary to the hypothesis, acculturation 
did not significantly predict any of the heart disease risk factors studied here. In contrast 
to our findings, studies conducted among other immigrant groups showed statistically 
significant differences in risk factors between recent immigrants those who have lived 
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longer in the US and between persons who were more and less acculturated 21-23. 
Across the different heart disease risk factor outcomes, age, sex, and body mass index 
proved to be the most important predictors. These predictors were not significant in 
every model; however, results showed they impact risk factors differently. These results 
displayed that demographic and lifestyle factors were most important in predicting the 
heart disease risk factors among Jamaican immigrants in this study.  
We found no association between dietary intake pattern (traditional vs. less 
traditional) and prevalence of heart disease risk factors in the linear and logistic 
regression analyses. Though the main predictors, acculturation and dietary intake 
pattern, did not prove to be a significant predictors of heart disease risk factors, their 
presence was embedded in and influenced by the demographic and lifestyle variables 
that were statistically significant predictors of dietary intake pattern. This also pointed to 
the difficulty in measuring a complex concept such as acculturation. Hypotheses for 
research questions 3 and 4 proved untrue and led us to ponder how to best measure 
acculturation in the presence of lifestyle factors that it influences. 
The validation results for heart disease risk factor outcomes indicated that prior 
measurement of dietary intake pattern may not have led to misclassification of persons 
and hidden true associations. Results in validation analyses showed that dietary intake 
pattern, measured by the percent of energy from traditional foods, was a statistically 
significant predictor of obesity and physical activity. The improved measurement of 
dietary intake pattern was important in detecting its association with heart disease risk 
factors. After adjusting for correlated responses in mixed model analyses, a different 
pattern of statistically significant predictors emerged. Age and sex were significant 
predictors of obesity while acculturation, age, education and BMI were significant 
predictors for hypertension. In this case results for different analytic techniques were 
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varied indicating that the adjustment for correlated responses made a large difference in 
examining these associations. The results obtained from the mixed model analyses were 
considered the definitive results of this study.  
5.6 Strengths-Acculturation, Diet, & Heart Disease Risk Factors  
 
Many aspects of this study had strength that led to the integrity and validity of 
findings. The first of mention was the 2-stage random sampling of organizations and 
individuals within the organizations. Studies of diet and health generally attracted the 
―worried well‖ which could have lead to underestimates of markers of health status. The 
random selection of organizations and people, though challenging to achieve, resulted in 
findings being more representative of the larger Jamaican population in South Florida. 
The study also achieved support from local Jamaican media that raised awareness and 
acceptability of the study in the target population. There were two reasons that made the 
random selection of organizations and individuals possible: 1.The investigator was 
Jamaican 2. The investigator was from the target population which increased trust. 
Another strength of the current study was the assessment of the prevalence of 
CVD risk factors. No known study has empirically examined the prevalence of heart 
disease risk factors or risk factors for other chronic conditions among a random sample 
of Jamaican immigrants. Other strengths lied in the measurement of key study variables. 
Acculturation, for example, was measured by a scale that incorporated different aspects 
of acculturation such as patriotism, engagement in cultural celebrations, social 
environment, music, and dance for example. This multi-dimensional method of 
assessing acculturation was a better way of measuring this complex concept compared 
to uni-dimensional measures like age of migration and number of years in the US that 
were typically used. Examination of the correlation between acculturation measured by 
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the scale and age at migration and years since migration did not show an association 
indicating that they measured different things. This provided further confidence in our 
choice of measurement for acculturation.  
The measurement of dietary intake pattern as a continuous variable (number of 
days per week traditional food is consumed) avoided having an artificially defined 
categorization of dietary intake pattern. Given the small sample size, dietary intake 
pattern was treated as a continuous variable which avoided loss of information. We also 
examined this outcome in a stratified analysis. Results were different from the 
abovementioned results for dietary intake pattern. The difference in results were likely 
due to the inability of the model to perform given the increased parameters in the 
stratified model, low power, and loss of information from categorization of the outcome. 
Lastly, the administration of the study by in-person interview was a major strength given 
the length of the questionnaire. Twenty-five questionnaires were conducted by telephone 
and may have resulted in loss of data or unreflective responses. However, persons were 
more receptive to participation when the questionnaire was conducted by telephone.   
5.7 Limitations-Acculturation, Diet, & Heart Disease Risk Factors  
5.7 a. Selection Bias 
The most apparent limitations of this study were the low response rate and bias 
from the self-selection of participants. The low response rates obtained at the 
organization (53%) and individual level (64%) led to a biased sample. Members of 
organizations that consisted of lower socio-economic status individuals were less likely 
to accept the invitation to participate in the study. Therefore, there was limited data for 
these persons that may have result in findings that were not generalizable to lower SES 
Jamaicans even though participants were randomly selected. The prevalence of risk 
factors presented in this study may in fact have been an underestimate of the true 
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prevalence since it is known that lower SES persons generally have higher prevalence 
of chronic conditions. Many attempts were made to obtain participation from these 
individuals including multiple phone calls, incentives, and a re-visit to the organization; 
however, efforts proved naught and therefore resulted in a self-selection of higher SES 
individuals. The economic environment in which the study was conducted is thought to 
have played a large role in the decreased participation of lower SES persons.  
The different methods used to administer the study questionnaire may have 
biased the selection of participants. All participants were randomly selected and 
contacted to request their participation. Study methods were changed in response to low 
participation in the first year of the study. Changes included the questionnaire being 
shortened, administered by telephone, and incentives provided to stimulate participation. 
Participants who accepted the invitation to participate by telephone may have been 
different from participants who accepted to invitation for the in-person interview. The 
level of effort on the part of the participant was very different for the two methods of 
administration. Persons who accepted the in-person interview were more highly 
educated, motivated, and vested in community. Reflecting on interviews conducted, the 
investigator observed these characteristics of early participants. The administration of 
the questionnaire by telephone captured a segment of the target population that was not 
previously included in the study such as lower SES and less motivated persons. The 
effect of this difference in selection on the results was unknown as there was no way to 
measure the difference in the accuracy of responses by type of administration. The 
biases associated with telephone administered interviews are different from those for 
interviewer administered and thus was a limitation of this study.   
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5.7 b. Information Bias 
 
Interviewer bias was another concern and limitation of this study. Specifically, 
participants may have given socially desirable responses instead of the ―truth‖ since the 
questionnaire was interviewer administered. In general, questions were not sensitive; 
however there were a few sensitive questions that some individuals chose not to 
answer. We did not anticipate this bias to impact results greatly. If individuals  provided 
socially desirable responses or untruths it was done in a non-systematic manner and 
therefore would have underestimate results. Persons who chose not to answer sensitive 
questions were few (2) and not expected to have impacted results. A comparison of 
demographics of these individuals showed that they were similar to other participants.  
Another limitation was the measurement of acculturation. It was mentioned as a strength 
but due to the complexity of the measurement of this phenomenon, it also posed 
limitations. The acculturation scale incorporated different dimensions of acculturation 
which better measured this phenomenon but still did not represent a complete or 
comprehensive method of measuring acculturation. A major issue with the measurement 
of acculturation was that it was a phenomenon that occurs over time and researchers 
attempt to measure it in static a manner. The differences in what would be captured by a 
non-static measure and a static measure represent the error in measuring acculturation. 
In addition, the scale only included questions that assessed adherence to Jamaican 
culture which made it impossible to determine persons who may be bi-cultural or who 
may have equal adherence to Jamaican and host culture. To date, there is no ―great‖ 
method of measuring acculturation but rather better measures such as multi-dimensional 
scales that are used in research studies. The impact the measurement of acculturation 
had on the current findings was uncertain given that there was no gold standard or 
method of determining the level of error associated with its measurement. 
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Participants in this study experienced fatigue as a result of the length of the initial 
questionnaire (questionnaire was modified and shortened mid-study). The acculturation 
scale was positioned at the end of the questionnaire where participants often felt 
fatigued. Acculturation was a main variable in this study and should have been placed 
earlier in the study to ensure the accuracy of the responses. This resulted in missing 
data for 2 persons. Again the low number of individuals who had missing data and the 
non-systematic nature of the missing data was not likely to have dramatically changed 
results or result in a systematic bias of results.     
Another source of bias in this study stemmed from the self-report of individuals 
on the heart disease risk factor variables (diabetes, hypertension, physical activity, and 
body mass index). The first issue with the self-report of these variables was that they 
provide an underestimate of the true prevalence of these conditions. Only persons who 
are diagnosed by a physician were aware that they have a condition. The American 
Diabetes Association estimated that 5.7 million people were undiagnosed in the US 
alone (http://www.diabetes.org/diabetes-basics/diabetes-statistics/). Similarly, Ostchega 
et al. (2008) estimated that seven percent of the total US population was hypertensive 
but had never been diagnosed. Given these statistics we knew that the prevalence of 
these conditions presented in the current study were underestimates. This was 
especially true given the low participation of low SES persons, for whom research show 
they are more likely to be uninsured and have undiagnosed conditions. The self-
reporting of physical activity, height and weight had its own peculiarities in attempts at 
measurement. It was possible that participants overestimated the number of days that 
they were physically active since being active was a desirable activity.  Another result 
was that parameter estimates were likely exaggerated for the physical activity models. 
The reporting of height and weight, used to estimate body mass index, was likely to have 
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been different for men and women. Studies have shown that men were more likely than 
women to overestimate weight and height while women tended to under-estimate both. 
The misclassification of body mass index for men versus women was non-differential as 
the misclassification was not influenced by level of acculturation or dietary intake pattern 
(exposures examined). The impact on the parameter estimates was an attenuation of 
the true association between acculturation and dietary intake pattern and body mass 
index.   
5.7 c. Study Design 
 
The cross-sectional nature of this study precluded its ability to establish 
temporality between the exposures and outcomes examined and thus poses a limitation. 
For example, the examination of dietary intake pattern and hypertension could not 
discern if the exposure dietary intake pattern was established prior to the development of 
hypertension. For example, it was possible that persons changed their eating pattern to 
consume more traditional foods after being diagnosed with hypertension.  
5.7 d. Confounding 
 
We were unable to assess the influence of smoking on the exposures and 
outcomes examined in this study. There were only 2 participants who reported smoking 
in the study which did not provide sufficient variability for its inclusion in analyses. 
Therefore, smoking was not included in any of the analyses performed for this study.   
5.7 e. Sample Size and Power 
 
The small sample size of this study was a limitation in being able to detect small 
effects between exposure and outcome variables. Many of the associations observed 
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between predictor and outcome variables not statistically significant yet the direction of 
the association was consistent with statistically significant findings from other studies.  
5.7 f. Measurement of Acculturation 
 
Acculturation was measured using a multi-dimensional scale adapted from 
established acculturation scales such as the MEIM and GEQ. Though the method of 
acculturation measurement in this study assessed multiple domains of acculturation 
compared to commonly-used uni-dimensional methods in epidemiological studies, there 
was still opportunity for the development of a stronger measure. Given another 
opportunity to measure this complex phenomenon, the investigator would expand the 
current method to include domains identified by the target population. The first step 
would be to host focus groups with Jamaican immigrants to query them on what 
attributes, values, beliefs, and actions represent acculturation and the rationale. 
Information gathered from focus groups would then be used to develop a multi-
dimensional scale, similar to what was currently used, for use in future studies 
examining the influence of acculturation in diet and health.  
The suggested changes to the measurement of acculturation would help to 
address some of the theoretical and practical challenges associated with the 
measurement of this phenomenon. However, there are still theoretical and logistical 
difficulties that would inhibit the ability to accurately measure acculturation. The best 
method of measuring acculturation would be to measure this phenomenon over time by 
examining changes in attitudes, behavior, values, language etc. that have been 
determined to represent cultural change for a specific racial/ethnic group consistent with 
the definition of this phenomenon.42;173;174 The challenge in measuring acculturation over 
time is that it is logistically difficult.175;176 Therefore, alternate methods, such as the one 
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suggested here, are typically employed in an attempt to accurately measure 
acculturation, all of which pose theoretical or practical challenges. Some of the 
theoretical challenges in the measurement of acculturation are: 1) dimensions of 
acculturation are different for various racial/ethnic groups 2) acculturation occurs 
differently depending on the lived environment (economic and social climates) 3) 
acculturation is realized or presents differently for different racial/ethnic groups 4) 
acculturation is not measured directly due to challenges of measuring a dynamic 
process —things that are assumed to represent acculturation are measured instead 5) 
factors that influence acculturation vary by racial/ethnic groups.175;176 The crux of the 
theoretical challenges is the inability to provide a standard method of explaining or 
understanding the experience of immigrants. Factors that influence the acculturation 
process, the influence of the lived environment, and determining key domains that 
represent acculturation in a particular racial/ethnic group makes measuring this complex 
phenomenon difficult. These theoretical challenges should be considered or 
acknowledged in any attempt to measure acculturation.  
In addition to theoretical challenges there were practical challenges in measuring 
acculturation in this study.  One challenge was the difficulty in measuring acculturation 
over time.175;176 The cost and logistical difficulties of following a population over time to 
measure this complex theory prevents many researchers from taking this route to 
measure acculturation. Another practical challenge was the inability to directly measure 
acculturation. This was a result of the first mentioned practical challenge of measuring 
acculturation over time. Consequently, researchers measure values, attitudes, 
behaviors, language, and other factors that were thought to represent or capture various 
domains of acculturation.175;176 Despite the aforementioned challenges, researchers 
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have developed methods of measuring acculturation that have proved useful in 
understanding its relationship with health behaviors and outcomes.  
5.8 Future Validation of QFFQ 
 
Validation studies of FFQ‘s have been conducted using dietary measures that 
were more accurate and have uncorrelated errors. For example, sources of errors were 
minimally shared between FFQ‘s and diet records because diet records were open 
ended and do not rely on memory 104. This avoids making conclusions about validity 
when correlations were really due to correlated errors. The most commonly used dietary 
methods used to validate FFQ‘s were diet records and multiple 24-hour recalls. The 
average correlations found in some validity studies range between 0.4 and 0.7 177.   
In future, the investigator plans to conduct a validation study. The QFFQ 
developed in this study would be validated against 4-day food diaries.  A sample of 
persons would be randomly selected from the study population to participate in a 
validation study. Selected individuals would be asked to complete a 4-day food diary 
within the next 30 days. A total of 50 participants (14-194 persons used in previous 
studies) would be asked to complete a food diary. The food diary would require 
participants to record all food and drink eaten for 4 consecutive days. Completed food 
diaries would be picked up by the investigator. This dietary assessment method would 
be the best choice versus other methods for a future validation study for several 
reasons. Given that neither assessment method is perfect, it would be important to 
compare methods that have uncorrelated errors and be as independent as possible 104. 
In addition dietary records/diaries are thought to be a more accurate method of dietary 
assessment since they do not rely on memory, are open ended, and allow direct 
assessment of portion size by weighing or using models as references 101;104. This 
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makes dietary records/diaries a good ―gold‖ standard for use in validation studies. 
Analysis would include examining Pearson Correlations Coefficients of mean intakes 
between results from the QFFQ and that of the dietary records. Another method of 
evaluation would be to group compare the ranking of individuals in quartiles or quintiles 
between the two dietary assessment methods. If there was good agreement, most 
persons would have been in the same quartile or quintile regardless of the methodology 
used to obtain results. This method would be preferable since similarities in overall 
ranking provide a more holistic picture of the agreement between the two methods.  
Other potential dietary methodology options for use in a validation study would 
include biomarkers and multiple 24-hour recalls. The use of the latter would have been a 
last alternative as it relies on memory and recall just like the QFFQ. Though biomarkers 
would be a good alternative for validating the QFFQ it is not without drawbacks. Issues 
to consider when using this dietary method may have included differences in nutrient 
absorption across individuals, variance in preparation methods that can influence 
absorption, genetic factor and disease state of individuals, and awareness of differences 
in the bioavailability of nutrients in the body. 
5.9 Public Health Implications  
 
This study was a first attempt at profiling the dietary intakes of Jamaicans 
anywhere in the US and it provided an estimate of the prevalence of risk factors crucial 
to the development of heart disease. Therefore, the public health imperative was to use 
the current study as a baseline and refine the methodologies used to conduct a larger 
scale study that could provide more information and confirm the current findings. The 
findings from this study could be used as a starting point for public health planning and 
interventions related to the reduction of lifestyle factors and dietary intakes that are 
damaging to health. Information on foods that are commonly eaten should be considered 
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for inclusion on educational materials. In conducting the interviews, it was apparent that 
most people did nott know dietary information associated with the traditional Jamaican 
foods. Education was especially salient for persons with chronic conditions such as 
diabetes and hypertension. The connection between food intake and disease needed to 
be made for parts of this target population. Some of the foods consumed by Jamaican 
immigrants weree not included in US Nutrient Composition Tables and therefore there 
was uncertainty and misinformation about the nutrient content of foods and their 
relationship to the occurrence of disease. It was just in recent years that some traditional 
foods were given nutrient information labels. However, the nutrient content of mixed 
dishes was still generally unavailable. This study provided information on the nutrient 
profile of Jamaicans that can be used in prevention and intervention efforts. Simple 
awareness of intakes could impact the health of this immigrant group greatly. Traditional 
foods of immigrant populations in the US need to be included in US Food Composition 
Tables. The more often studies like this are conducted, the greater the imperative will be 
to include these foods.  
Another implication of these findings was that dietary messages related to 
disease prevention that needed to be tailored to the specific subpopulation. For 
example, a health message geared to increase dairy intake or reduce saturated fat 
intake may be useless to an individual if they have no idea which of their cultural foods is 
high in saturated fat, especially if the food is a mixed dish. There are also ways to 
reduce the consumption of certain nutrients that could be the focus of public health 
messages if the nutrient content was known and shared with individuals.  
Public heath efforts should continue to support physical activity and smoking 
cessation among all sectors of our population. Overall, participants were physically 
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active and only 2 reported current smoking. Future studies should replicate the current 
study on a larger scale and over-sample for low SES persons.  
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I. Dietary Recall Form and General Health Questionnaire 
II. Acculturation Scale 
III. Quantitative Food Frequency Questionnaire  
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I. JAMUS 24-HOUR DIETARY RECALL FORM AND QUESTIONNAIRE 
 
 
1. WERE YOU BORN IN JAMAICA? 
 
[1]  YES 
[2]  NO  (IF NOT JAMAICA, THANK THE PARTICIPANT FOR THEIR TIME AND GIVE INCENTIVE) 
 
 
2. HAVE YOU LIVED IN THE U.S. AT LEAST 1 YEAR?  
[1]  YES 
[2]  NO (IF NO, THANK THE RESPONDENT AND GIVE INCENTIVE) 
 
 
3. ARE YOU BETWEEN THE AGES OF 25-64 YEARS? 
[1]  YES 
[2]  NO 
 
4. DO YOU CURRENTLY LIVE IN PALM BEACH OR BROWARD COUNTY? 
[1]  YES 
[2]  NO 
 
 
NAME 
 
  (FIRST NAME THEN LAST) 
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5. SEX   
 
[1] MALE  
[2] FEMALE 
  
 
 
6. ETHNIC BACKGROUND 
[1]  BLACK 
[2]  WHITE 
[3]  ASIAN 
[4]  HISPANIC 
[5] OTHER 
 
 
7. INTERVIEW LOCATION  
[1]  CHURCH GROUNDS 
[2]  IN PARTICIPANT HOME 
[3] COMMUNITY ORGANIZATION HEADQUARTERS 
[4]  OTHER PLACE 
 
 
8. COUNTY OF RESIDENCE 
[1]  BROWARD 
[2]  PALM BAECH 
 
 
9. DAY OF THE WEEK RECALLED 
 
[1] SUNDAY 
[2]  MONDAY 
[3]  TUESDAY  
[4]  WEDNESDAY 
[5] THURSDAY  
[6]  FRIDAY  
[7]  SATURDAY 
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10. DATE OF INTERVIEW___________________________________ 
 
 
 
11. AGE_______________________ 
 
 
 
12. DATE OF BIRTH_________________________  (MONTH-DAY-YEAR FORMAT) 
 
 
 
13. TELEPHONE NUMBERS FOR CONTACT:  HOME___________________________________    
 
MOBILE__________________________________ 
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TIME 
FOOD or DRINK 
(include brand name) 
WHERE IS THE 
FOOD FROM? 
AMOUNT 
(specify unit) 
ADDITIONS 
(salt/sugar, 
butter, skin in 
chicken, gravy, 
bacon) 
COOKED 
(pan fried or 
deep fried/boiled, 
steamed) 
Food 
Code 
Food 
Weight 
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TIME 
FOOD or DRINK 
(include brand name) 
WHERE IS THE 
FOOD FROM? 
AMOUNT 
(specify unit) 
ADDITIONS 
(salt/sugar, 
butter, skin in 
chicken, gravy, 
bacon) 
COOKED 
(pan fried or 
deep fried/boiled, 
steamed) 
Food 
Code 
Food 
Weight 
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GO OVER THE RESPONSES AND PROBE FOR POSSIBLE MISSING ITEMS 
 
Check questions – please attach to the 24 hour recall sheet for each person 
 
Yesterday did you eat any (tick each of these once you asked them). 
 
Fruit fresh ___________ 
Fruit from can ________ 
Chips __________ 
Candy – how many? _________ 
Cookies __________ 
Chocolate _________ 
Ice cream _________ 
Nuts ________ 
Fruit juice – which kind _________ 
Punch?___________ 
soda?diet or regular? ___________ 
Chewing gum? __________ 
Gizada? __________ 
Pudding? Cake?_____________ 
Pop corn? ____________ 
Granola bars?_______________ 
Bulla?_______________ 
Bun and Cheese?_______________ 
Salt fish fritters?____________ 
Banana fritters?______________ 
Patties?____________ 
Supplements (nutriment, suppligen, boost, ensure)_____________ 
Vitamalt?_________ 
Tonics (irish moss, etc.)?___________ 
 209 
 
Yogurt?___________ 
Mints?_____________ 
Busta?______________ 
Beer, wine, Vodka, Rum, Champagne, or other alcoholl?_______________ 
 
 
Is there anything else that you can remember that you may have eaten yesterday? 
 
 
Please complete the answers to these questions for each person 
 
 
14. Did you eat more or less or about the same as usual yesterday? _______ 
 
 
15. Do you use any daily supplements/multivitamins?_______ 
  
 
16. Do you use teas or herbal remedies? _____ 
 
 
17. How many days per week do you eat traditional Jamaican foods?______________ 
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18. Are you following any special diet?  Please indicate yes or no. 
 
Diet Yes No Notes 
Diabetic     
Low cholesterol    
Low sodium    
Weight gain    
Weight loss    
    
    
 
 
 
 
 
 
 
 
 
Review the recall form with the respondent before leaving the location. Please initial below. 
 
______________________ 
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Now I am going to ask you some questions regarding your health and lifestyle. Please choose the response that 
best describes you. 
 
 
19. Has a doctor, nurse, or other health professional ever told you that you have sugar or diabetes? 
(if respondent says yes and is female ask if it was only during pregnancy) 
 
[1] yes  
[2] yes (only during pregnancy) 
[3] No 
[4] No (pre-diabetes or borderline diabetes) 
[5] Don‘t Know/Not sure 
[6] Refused 
 
20. Has a doctor, nurse, or other health professional ever told you that you have high blood pressure? 
 
[1] yes  
[2] no 
 
 
21. Has a doctor, nurse, or other health professional ever told you that you have heart disease (coronary heart 
disease, heart attack, myocardial infarction)? 
 
[1] Yes 
[2] no 
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22. Now, thinking about the vigorous activities you do, other than your regular job. In a usual week, do you do vigorous 
activities for at least 10 minutes at a time, such as running, aerobics, heavy yard work, or anything else that causes 
you to breathe much harder than normal? 
 
[1] Yes On how many days___________ 
[2] No 
[3] Don‘t know/not sure 
[4] Refused 
 
 
23. Now, thinking about the moderate activities you do, other than your regular job. In a usual week, do you do 
moderate activities for at least 10 minutes at a time, such as brisk walking, bicycling, vacuuming, gardening, 
swimming, or anything else that causes some increase in breathing or heart rate?  
 
[1] Yes On how many days___________ 
[2] No 
[3] Don‘t know/not sure 
[4] Refused 
 
 
 
24. Do you smoke cigarettes everyday, some days, or not at alll? 
 
[1] Every day  -----------------------------------  # cigarettes per day ___________ 
[2] Some days----------------------------------- # cigarettes per day ____________ 
[3] Not at all -------------------------------------  did you ever smoke in the past?     [1]  yes         [2] no  
[4] Don‘t know/not sure 
[5] Refused 
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Next, I will ask you about food practices, availability and time constraints. Please indicate which answer best 
describes you and your life.  
 
1=Strongly Disagree  2=Disagree  3=Agree  4=Strongly Agree 
 
I have time available during a usual week 
to prepare traditional Jamaican dishes 
(i.e. curry chicken, goat, stew peas, 
brown stew chicken, ackee) 
1=Strongly Disagree  2=Disagree  3=Agree   4=Strongly Agree 
 
There is at least 1 store where I live 
where I can buy Jamaican groceries.  
1=Strongly Disagree  2=Disagree  3=Agree   4=Strongly Agree 
 
There are many restaurants where I live 
that I can get dine in or get take out 
Jamaican food.  
1=Strongly Disagree  2=Disagree  3=Agree   4=Strongly Agree 
 
I wish there were more grocery food 
establishments where I live to purchase 
Jamaican foods.  
1=Strongly Disagree  2=Disagree  3=Agree   4=Strongly Agree 
 
 214 
 
The next set of questions will ask about your background. Please answer each question to the best of your 
ability.  
 
 
[1] How old were you when you migrated or left from Jamaica?   
 
 
[2] How many years have you been living in the United States?   
 
 
[3] How many years have you been living in Florida?   
 
 
[4] How many people are in your household including yourself?  ________ 
 
 
[5] How many children less than 18 years of age live in your household? 
 
________   Number of children 
 
b. None 
 
[6] Are you …..? 
 
[1] Married 
[2] Divorced 
[3] Separated 
[4] Widowed 
[5] Never Married/Single 
[6] Member of an unmarried couple 
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[7] Thinking about the neighborhood where you live, would you say that most of the persons who live around you are of 
Jamaican or Caribbean decent? 
 
[1] Yes  
[2] No 
[3] Not sure 
 
[8] Are most of the people with whom you socialize Jamaican or Caribbean? 
 
[1]  Yes 
[2]  No  
 
 
[9] What is the highest grade or year of school that you completed?  ____________ 
 
(Read only if necessary) 
 
[1] Never attended school or only attended Kindergarten  
[2] Grades 1-8  (Elementary School) 
[3] Grades 9-11 (Some High School) 
[4] Grade 12 or GED (High School Graduate) 
[5] 1-3 years of College (Some College) 
[6] College 4 years or more (College Graduate) 
 
 
[10] What is your current employment status …? 
 
[1] Employed for wages 
[2] Self-employed 
[3] Out of work for more than 1 year 
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[4] Out of work for less than 1 year 
[5] Homemaker 
[6] Student  
[7] Retired 
[8] Unable to work 
[9] Refused 
 
 
 
[11]   What is your zip code where you live?   ___________________ 
 
 
[12]   What is your total annual household income from all sources? 
 
[1] less than 10,000 
[2] 10,000 to less than 15,000 
[3] 15,000 to less than 20,000 
[4] 20,000 to less than 25,000 
[5] 25,000 to less than 35,000 
[6] 35,000 to less than 50,000 
[7] 50,000 to less than 75,000 
[8] 75,000 to less than 100,000 
[9] 100,000 to less than 125,000 
[10] 125,000 to less than 150,000 
[11] 150,000 to less than 175,000 
[12] 175,000 to less than 200,000 
[13] Above 200,000 
[14] Refused 
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Weight and Height Measurement Form 
 
 
Record weight and height measurements.  
 
 
Weight:_______  lbs. 
 
 
Height:_____ ft.  _____in. 
 
 
 
 
 
 
 
 
Thank the respondent and give incentive 
 
----------------------------------------------------------------------------------------------- 
 
 
 
 
Do you have any questions for me or comments? 
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II. Acculturation Questionnaire 
 
I will now ask you questions about some of the people that you interact 
with and things you like to do.  On a scale from 1-4 with 1 being strongly 
disagree and 4 being Strongly agree, tell me which number on the scale 
represents your response.  
 
Please use the following scale to indicate how much you agree with the following 
statements. Please circle your response. 
 
1=Strongly Disagree  2=Disagree   3=Agree  4=Strongly Agree 
 
(GEQ) When I was a child my friends were 
Jamaican 
 
1=Strongly Disagree  2=Disagree  3=Agree   4=Strongly Agree 
 
(GEQ) Now, my most of my friends are 
Jamaican  
1=Strongly Disagree  2=Disagree    3=Agree   4=Strongly Agree 
 
(GEQ) The people I date/married are 
Jamaican 
1=Strongly Disagree  2=Disagree  3=Agree   4=Strongly Agree 
 
(MEIM)  I am active in organizations or 
social groups that include mostly 
Jamaicans 
1=Strongly Disagree  2=Disagree   3=Agree  4=Strongly Agree 
 
Most of the people living in my 
neighborhood are Jamaican 
1=Strongly Disagree  2=Disagree  3=Agree  4=Strongly Agree 
 
(GEQ)I go to places where people are 
Jamaican 
1=Strongly Disagree  2=Disagree    3=Agree  4=Strongly Agree 
 
(GEQ) I was raised in a way that was 
Jamaican 
1=Strongly Disagree  2=Disagree    3=Agree  4=Strongly Agree 
 
(MEIM) I am proud of my Jamaican 
heritage 
1=Strongly Disagree  2=Disagree    3=Agree  4=Strongly Agree 
 
(GEQ) Jamaican culture has had a positive 
impact on my life 
1=Strongly Disagree  2=Disagree 3=Agree  4=Strongly Agree 
 
(GEQ) I would prefer to live in a Jamaican 
community 
1=Strongly Disagree  2=Disagree  3=Agree  4=Strongly Agree 
 
(GEQ) I listen to Jamaican music 1=Strongly Disagree  2=Disagree    3=Agree  4=Strongly Agree 
 
(GEQ) I can perform Jamaican dance 1=Strongly Disagree  2=Disagree  3=Agree  4=Strongly Agree 
 
(GEQ) I celebrate Jamaican holidays 1=Strongly Disagree  2=Disagree  3=Agree  4=Strongly Agree 
 
(GEQ) I am familiar with Jamaican cultural 
practices and customs 
1=Strongly Disagree  2=Disagree 3=Agree  4=Strongly Agree 
 
 
 
 
 219 
 
 
 
 
 
Informed Consent to Participate in Research  
Information to Consider Before Taking Part in this Research Study 
 
Researchers at the University of South Florida (USF) study many topics.  To do 
this, we need the help of people who agree to take part in a research study.  This 
form tells you about this research study. 
We are asking you to take part in a research study that is called: 
An examination of the dietary intakes of Jamaican immigrants in Florida    
The person who is in charge of this research study is Carol Williams Oladele.   
Other research personnel who you may be involved with include: Study 
Interviewers. 
The research will be done at different community organizations and churches in 
Palm Beach County, Broward County, and Hillsborough County.  
   
 
Purpose of the study 
The purpose of this study is to examine the foods eaten by Jamaican persons 
living in three counties in Florida. We would like to find out about the foods that 
you eat in order to get information that can be used to help reduce the 
occurrence of disease among Caribbean immigrants.  
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Study Procedures 
If you take part in this study, you will be asked to complete an interview where 
you will answer questions about the food that you have eaten in the past 24 
hours.  You will only need to complete 1 interview and the interview will take 
approximately 1hour of your time. We know that your time is valuable and 
appreciate your input.    
Alternatives 
You have the option to choose not to participate in this research study.  
Benefits 
This study offers no direct benefit to you. Your contribution to this study will 
increase the knowledge of dietary intakes of Jamaican persons.  
This study offers benefit to the Jamaican community and has to potential to bring 
awareness to dietary intakes which are related to many health conditions.  
Risks or Discomfort 
There following risks may occur: 
Shame- Some subjects may be embarrassed talking about their diet to the 
interviewer and having the interviewer take weight and height measurements. If 
you are uncomfortable with any questions you may refuse to answer them.  All 
measurements will be done in a private area. You may drop out at any time.     
Compensation 
We will not pay you for the time you volunteer while being in this study. We will 
however, offer discount coupons to local businesses.    
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Confidentiality 
We must keep your study records confidential.  Information given to study 
personnel during interviews will be kept confidential. After each interview, data 
forms will be placed in a locked storage device. Only necessary study personnel 
will have access to your data. These personnel will be required to sign a 
confidentiality agreement to ensure that your records are kept confidential.  Study 
records will be kept for 3 years as required by the University of South Florida 
Institutional Review Board and will only be used for purposes of this study. Other 
ways of securing study records will include having password protected files and 
storage of records in locked cabinets that will only be accessible by necessary 
study personnel.  
However, certain people may need to see your study records.  By law, anyone 
who looks at your records must keep them completely confidential.  The only 
people who will be allowed to see these records are: 
 The research team, including the Principal Investigator, study 
coordinator, interviewers, and all other research staff.   
 Certain government and university people who need to know more 
about the study.  For example, individuals who provide oversight on 
this study may need to look at your records. This is done to make 
sure that we are doing the study in the right way.  They also need 
to make sure that we are protecting your rights and your safety.)  
These include: 
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 the University of South Florida Institutional Review Board (IRB) and 
the staff that work for the IRB.  Other individuals who work for USF 
that provide other kinds of oversight may also need to look at your 
records.   
 the Department of Health and Human Services (DHHS).  
 We may publish what we learn from this study.  If we do, we will not 
let anyone know your name.  We will not publish anything else that 
would let people know who you are.   
Voluntary Participation / Withdrawal 
You should only take part in this study if you want to volunteer.  You should not 
feel that there is any pressure to take part in the study, to please the investigator 
or the research staff.  You are free to participate in this research or withdraw at 
any time.  There will be no penalty or loss of benefits you are entitled to receive if 
you stop taking part in this study.  Your decision to participate will not affect your 
membership in your organization.  
Questions, concerns, or complaints 
If you have any questions, concerns or complaints about this study, call Carol 
Williams Oladele at (813) 974-2951. 
If you have questions about your rights, general questions, complaints, or issues 
as a person taking part in this study, call the Division of Research Integrity and 
Compliance of the University of South Florida at (813) 974-9343. 
If you experience an adverse event or unanticipated problem call Carol Williams 
Oladele at (813) 283-2354 
 223 
 
Consent to Take Part in this Research Study 
It is up to you to decide whether you want to take part in this study.  If you want 
to take part, please sign the form, if the following statements are true. 
I freely give my consent to take part in this study.  I understand that by 
signing this form I am agreeing to take part in research.  I have received a copy 
of this form to take with me. 
 
_______________________________________ _____ 
Signature of Person Taking Part in Study  Date 
 
  
Printed Name of Person Taking Part in Study 
 
Statement of Person Obtaining Informed Consent 
I have carefully explained to the person taking part in the study what he or she 
can expect. 
 
I hereby certify that when this person signs this form, to the best of my 
knowledge, he or she understands: 
 What the study is about. 
 What procedures/interventions/investigational drugs or devices will be 
used. 
 What the potential benefits might be.  
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 What the known risks might be.   
 
I also certify that he or she does not have any problems that could make it hard 
to understand what it means to take part in this research.  This person speaks 
the language that was used to explain this research. 
 
This person reads well enough to understand this form or, if not, this person is 
able to hear and understand when the form is read to him or her. 
 
This person does not have a medical/psychological problem that would 
compromise comprehension and therefore makes it hard to understand what is 
being explained and can, therefore, give informed consent.   
 
This person is not taking drugs that may cloud their judgment or make it hard to 
understand what is being explained and can, therefore, give informed consent.   
 
_______________________________________ _____ 
Signature of Person Obtaining Informed Consent Date 
 
___________________________________________ 
Printed Name of Person Obtaining Informed Consent 
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JAMUS Food Frequency Questionnaire 
  
ID #: __ __   
                                                                                                                                 Interviewer Name: _______  Date: ___/___/___ 
Alpha Check: 
 
Date: ……/……./…………                                                                       
  Time start interview: ___ :___ 
                                Month Day Year 
 
Instructions: 
 
Please make sure you complete the details above  
 
When you introduce yourself and the FFQ procedure to the subject please include the following points: 
 
-all information collected is confidential 
-we will not be judging your diet in any way 
-because we are using the information provided to find links between diet and disease it is very important that you (subject) provide 
as accurate and honest information as possible 
-we will ask about the types of food you eat and the amount 
-let the subject know the frequency categories 
-the interview will take approx 30 minutes 
-interested only in the 12 months prior to your reference date 
-frequency and portion refer to how often you USUALLY eat the food and the USUAL amount 
-we are very grateful for your help 
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NOTE: 
 
Put your initials by any food item that is eaten excessively either in amount or frequency so I know you have double checked 
All the food items listed must not be double counted so all items are as eaten on their own e.g. carrots on their own, do not count 
those eaten as part of another dish such as soup or stew or coleslaw. 
For all fruits and vegetables we are asking about seasonal consumption  
Vegetables includes those frozen, fresh and canned 
 
 
Please indicate season below:  
 
 Fall  
 
 Winter 
 
 Spring 
 
 Summer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 227 
 
HOW OFTEN during the 12 month period did you USUALLY eat the following foods and how much do you USUALLY eat at one 
time? 
 
 Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once 
a dy 
2 or 
> x/d 
Breads, Cereals, Rice, and Pasta 
 
         
1. White Bread (Bagels, Dinner rolls) # 
 
1 2 3 4 5 6 7 8 
2. Whole Wheat Bread # 
 
1 2 3 4 5 6 7 8 
3. Cereal, Corn Flakes, Meuslix not 
Presweetened (low sugar) 
#FF 
1 2 3 4 5 6 7 8 
4. Cereal, Cinnamon Toast Crunch, 
sweetened cereal (high sugar) 
#FF 
1 2 3 4 5 6 7 8 
5. Oatmeal, Instant Cooking Plain  #FF 
 
1 2 3 4 5 6 7 8 
6. Butter  Y 
 
1 2 3 4 5 6 7 8 
7. Peanut Butter  Y 
 
1 2 3 4 5 6 7 8 
8. Jam/Jelly Y 
 
1 2 3 4 5 6 7 8 
Rice, Pasta, Noodles (Cooked Portions)          
9. Macaroni and Cheese, Plain, 
Prepared from Recipe 
Q 1 2 3 4 5 6 7 8 
10. Rice and Peas DD 
 
1 2 3 4 5 6 7 8 
11. Rice (any kind) DD 
 
1 2 3 4 5 6 7 8 
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Food  
Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once a 
dy 
2 or 
> x/d 
Meats, Poultry, Fish, Soy Products 
 
 
        
12. Ackee and Saltfish DD 
 
1 2 3 4 5 6 7 8 
13. Bacon, Regular # strips 
 
1 2 3 4 5 6 7 8 
14. Chicken (mixed dishes-curry, 
brown stew, etc) 
CC 
 
1 2 3 4 5 6 7 8 
15. Curry Goat CC 
 
1 2 3 4 5 6 7 8 
16. Fish (fresh, canned, frozen) K 
# tins 
1 2 3 4 5 6 7 8 
17. Jamaican Chicken Soup #FF 
 
1 2 3 4 5 6 7 8 
18. Red Peas Soup #FF 
 
1 2 3 4 5 6 7 8 
19. Kentucky Fried Chicken, Fried 
Chicken, Original Recipe 
Drmstk 
 1 2 3 4 5 6 7 8 
 Thigh 
 
1 2 3 4 5 6 7 8 
 Breast 
 
1 2 3 4 5 6 7 8 
 Wings 
 
1 2 3 4 5 6 7 8 
20. Saltfish Fritter L 
 
1 2 3 4 5 6 7 8 
21. Ox Tail EE 
 
1 2 3 4 5 6 7 8 
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Food  
Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once a 
dy 
2 or 
> x/d 
22. Pork, Chops D 
1 2 3 4 5 6 7 8 
23. Steak – Beef, Sirloin G 
1 2 3 4 5 6 7 8 
24. Lunchmeat, Bacon, and other 
processed meats 
#slices/strips 
 1 2 3 4 5 6 7 8 
Dairy (Milk is total per day incl. in 
coffee/tea/on cereal) 
         
25. Butter/Margarine Y 
 
1 2 3 4 5 6 7 8 
26. Cheddar Cheese, Regular Q 1 2 3 4 5 6 7 8 
27. Cream, Cream Substitute (Coffee 
Creamer), Powder, Regular, Plain 
V 1 2 3 4 5 6 7 8 
28. Cream Cheese (Regular, Whipped, 
Plain) 
t 
 
1 2 3 4 5 6 7 8 
29. Milk, 2% Fat or Reduced Fat 8oz gls 1 2 3 4 5 6 7 8 
30. Milk, Condensed (Sweetened), 
Regular 
Y Tbsp 1 2 3 4 5 6 7 8 
31. Milk, Evaporated, Undiluted, Whole Y Tbsp 1 2 3 4 5 6 7 8 
32. Milk, Skim, Nonfat or Fat Free 8oz gls 1 2 3 4 5 6 7 8 
33. Milk, Soy Milk, Ready-to-Drink, 
Regular, Plain 
8oz gls 
1 2 3 4 5 6 7 8 
34. Milk, Whole  8oz gls 1 2 3 4 5 6 7 8 
35. Eggs # 1 2 3 4 5 6 7 8 
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Food  
Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once a 
dy 
2 or 
> x/d 
36. Yogurt (Original, Various Flavors, 
low-fat, light-6 oz.) 
# 
1 2 3 4 5 6 7 8 
Fruit (Eaten Alone) 
 
         
37. Apple, Fresh, with Skin # 
 
1 2 3 4 5 6 7 8 
38. Banana, Fresh or Ripe 
 
# 
1 2 3 4 5 6 7 8 
39. Cherries, Fresh, Sweet 
 
# 
1 2 3 4 5 6 7 8 
40. Grapefruit, Fresh, Pink or Red # 
 
1 2 3 4 5 6 7 8 
41. Mango, Fresh FF 
 
1 2 3 4 5 6 7 8 
42. Orange, Fresh # 
 
1 2 3 4 5 6 7 8 
43. Salad, Fruit Salad with Mixed Fruit, 
Plain – Fresh Fruit 
FF 
 
1 2 3 4 5 6 7 8 
44. Strawberries, Fresh # 
 
1 2 3 4 5 6 7 8 
45. Tomato, Cooked or raw # med 
 
1 2 3 4 5 6 7 8 
Vegetables (NOT in Soup, Stew, or 
Other Recipes Listed) 
 
        
46. Broccoli, Cooked from Fresh U 
 
1 2 3 4 5 6 7 8 
47. Cabbage, Green, Cooked EE 
 
1 2 3 4 5 6 7 8 
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Food  
Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once a 
dy 
2 or 
> x/d 
48. Calaloo and saltfish l 
 
1 2 3 4 5 6 7 8 
49. Carrots, Cooked or Raw U 
 
1 2 3 4 5 6 7 8 
50. Carrots, Raw U 
 
1 2 3 4 5 6 7 8 
51. Cucumber, Raw, with Peel # 
 
1 2 3 4 5 6 7 8 
52. Lettuce, Iceberg #FF 
 
1 2 3 4 5 6 7 8 
53. Vegetables, Mixed and/or 
Combination Vegetables 
DD 
 
1 2 3 4 5 6 7 8 
54. Plantain, Ripe, Boiled P 
 
1 2 3 4 5 6 7 8 
55. Green Bananas, Boiled Fingers 
 
        
56. Plantain, Ripe, Fried O 
 
1 2 3 4 5 6 7 8 
57. Yam  (white, yellow) Cooked P 
 
1 2 3 4 5 6 7 8 
Other Foods 
 
 
        
58. Almonds, Raw (Dried – 
Unbleached) 
sm snack 
bag 
1 2 3 4 5 6 7 8 
59. Artificial Sweetener, Splenda, 
Sweet & Low, Equal 
packet 
1 2 3 4 5 6 7 8 
60. Sugar (white, brown) Y  
 
1 2 3 4 5 6 7 8 
61. French Fries, Fast Food (sm, med, 
lg) 
 
1 2 3 4 5 6 7 8 
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Food  
Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once a 
dy 
2 or 
> x/d 
62. Fruit Smoothie, Made without Dairy 
Products (e.g. Fruit and Juice) 
8oz gls 
1 2 3 4 5 6 7 8 
63. Gravy (any prepared with fat 
drippings, prepared with Water) 
Y  
 1 2 3 4 5 6 7 8 
64. Jelly, Regular Y 
 1 2 3 4 5 6 7 8 
65. Mayonnaise or Mayo Type 
Dressing, Real, Regular,  
Y 
 1 2 3 4 5 6 7 8 
66. Sandwich or Wrap, with Meat, 
Poultry or Fish with Vegetables 
# 
 1 2 3 4 5 6 7 8 
Desserts and Snacks 
 
 
        
67. Cookies and Bars 
 
T 
1 2 3 4 5 6 7 8 
68. Ice Cream and Frozen Desserts, 
Regular, Vanilla or Other Flavors  
#FF 
1 2 3 4 5 6 7 8 
69. Chips  #FF 
 
1 2 3 4 5 6 7 8 
Beverages 
 
         
70. Cocoa or Hot Chocolate, Dry Mix - 
Unprepared, Regular - to be Mixed 
with Water, Nestle Hot Cocoa - Dry 
Mix, Rich Chocolate 
ll 
1 2 3 4 5 6 7 8 
71. Coconut, Water (Liquid from 
Coconut) 
oz can 
 
1 2 3 4 5 6 7 8 
72. Coffee, Regular (Caffeinated), 
Made from Ground 
ll 
 
1 2 3 4 5 6 7 8 
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Food  
Portion 
Never 
< 
1/mo 
Once a 
mth 
2-3 x 
a mth 
Once 
a wk 
2-3 x 
a wk 
4-6 x 
a wk 
Once a 
dy 
2 or 
> x/d 
73. Fruit Punch, Homemade Regular 8oz gls 
 
1 2 3 4 5 6 7 8 
74. Homemade Fruit Punch, Regular 8oz gls 
 
1 2 3 4 5 6 7 8 
75. Juice/Flavored Drink (non-100% 
juice)(Hawaiian Punch,  
8oz gls 
 
1 2 3 4 5 6 7 8 
76. Soda or Soft Drink (Pepsi, Coke, 
Sprite, etc) 
16oz btl 
 
1 2 3 4 5 6 7 8 
77. Tea, Brewed – All Flavors or Plain, 
Regular, Unsweetened 
ll 
 
1 2 3 4 5 6 7 8 
78. Tea, Brewed – milk added ll 
 
1 2 3 4 5 6 7 8 
79. Sugar/Honey Y 
 
1 2 3 4 5 6 7 8 
 Alcoholic Beverages 
 
 
        
80. Beer, Regular btl 
 
1 2 3 4 5 6 7 8 
81. Wine, Merlot, Red ZZ 
 
1 2 3 4 5 6 7 8 
 
 
 
 
 
 
 
 
 
 234 
 
Are you following any special diet?  Please indicate yes or no. 
 
Diet Yes No Notes 
Diabetic  
 
 
   
Low cholesterol 
 
 
   
Low sodium 
 
 
   
Weight gain 
 
 
   
Weight loss 
 
 
   
 
Any other diets? 
 
   
 
Any other medical conditions? 
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Do you use any of the following supplements?  Please indicate yes or no. 
 
Supplement Yes No How Much? How Often? Notes 
Vitamins 
 
 
     
Tonics 
 
 
     
Herbal 
Supplements/Teas 
 
 
     
Other (list type in 
notes) 
 
 
     
 
 
